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overstressed members and joints were 
identified, and retrofit methods to meet the 
requirements of current codes were developed. 

Exhaustive data from the engineering analyses 
are included, and specific recommendations for 
retrofit are presented. 
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1   Introduction 

Background 

Recent hurricanes have demonstrated the vulnerabilities of older structures to 
hurricane-level wind loads. Numerous old aircraft hangars and other structures 
built with steel-truss-type roofs have been damaged or demolished in recent 
hurricanes. Wind-related damage observed in hangars has included overstressed 
structural members, hangar door systems blown out of their frames, and 
compromised structural member connections. In many cases, progressive failure 
of a structure began with a failure in hangar doors or windows, followed by high 
variation between internal and external wind pressures that caused total 
collapse. 

In the past, structures were built according to less stringent building codes, and 
over the years many have been modified to support loads in excess of their 
original design specifications. Also, environmental factors have over time re- 
duced the capacities of some structural members. 

A number of steel truss aircraft hangars at Corpus Christi Army Depot (CCAD) 
are similar to those that have performed poorly during recent hurricanes in 
other parts of the country. Engineering analysis of such structures currently in 
use can identify structural vulnerabilities, and retrofit schemes may be devel- 
oped to reduce or eliminate these vulnerabilities to severe wind loads. 

Objectives 

The objective of this work was to evaluate the structural adequacy of four steel 
truss aircraft hangars at CCAD by conducting structural analyses using the 
most recent code guidelines. 

Approach 

State-of-the-art research results on the behavior of steel structures under 
dynamic loads were utilized.   The current conditions of CCAD aircraft hangars 
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43, 44, 45, and 47 were evaluated. Structural deficiencies and overstressed 
members and joints were identified, and retrofit methods to meet the 

requirements of current codes were developed. 

The following phases were performed to complete this project: 

1. Inspection of the four hangars. Detailed field inspections of the structures under 
consideration were performed during this task. Weak links and structural 
deficiencies were identified. Data needed to carry out structural evaluations 
were collected. Repairs of deficient members were proposed to restore then- 

strength to the original design. 
2. Execution of structural analyses. USACERL performed structural analyses to 

evaluate the hangars and shops under consideration. The analyses included 
combined gravity, wind uplift, and equivalent lateral static analyses. Loads from 
wind were based on American Society of Civil Engineers, Minimum Design Loads 

for Building and Other Structures, ANSI/ASCE 7-95. 
3. Development of retrofit schemes. Upgrades to members and connections 

subjected to failure as identified in Task 2 were developed. Technical drawings 
are provided with general notes on the upgrade requirements. 

Units of Weight and Measure 

U.S. standard units of measure are used throughout this report.   A table of 
conversion factors for Standard International (SI) units is provided below. 

SI conversion factors 

1 in. = 2.54 cm 

1ft = 0.305 m 

1 sqft = 0.093 m2 

1 cuft = 0.028 m3 

1 lb = 0.453 kg 

1ft-lb = 1.356 joules 

1 psi = 6.89 kPa 

°F = (°Cx1.8) + 32 
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2  Inspection of Hangars 
-.* Four types of trusses were identified as shown in Figures 2.1 and 2.2 . Every 

member was labeled for each type and can be located by defining the hangar 
number, truss type number, truss location on plan drawing, section of the truss, 
and a unique label. The most severe problems in the hangars were in the "door 
pockets". Three typical problems were identified in the door pockets: (1) the 
base beam of some columns were severely corroded, (2) the flange and webs of 
some columns at the top of concrete walls were also severely corroded, and (3) 
diagonal braces were either bent or loose. Recommendations for repair to return 
damaged members to their original condition, when necessary, will be provided 
in Chapter 7 following the completion of the structural analysis in Chapter 5. 

Deficiencies Reported During Inspection of Hangar 43 

The following notes are reported from observations during inspection. These 
notes are associated with strength reduction and in many cases repair is 
required. For location of members on plan view of the hangars see Figure 2.3. 
For member locations on the elevation views see Figures 2.4 and 2.5. 

Notes 1 through 3 are for buckled members. 

1. Tl-J 7/V (Double angle 6 x 3V2 x 5/16 x 180 in.) 
• bent vertical member, one angle of the double angle section 
• see Appendix A, Figure A-1. 

2. T2-N 7/V (Double angle 6 x 3V6 x 5/16 x 180 in.) 
• bent vertical member. 

3. T2-AS21 (Double angle 3^x2^x5/16x360.5 in.) 
• bent double angle diagonal bracing members. 

Figures and tables are presented after the conclusion of the body text, starting on page 63. 
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Notes 4 through 8 are for corroded members with reduced strength. 
Corrosion was classified as minor or major depending on the extent of corrosion 
observed in the member. More frequent painting is recommended to protect 
structural members from further corrosions. Minor corrosion is estimated to 
reduce the strength of the member by 5 percent whereas major corrosion is 
estimated to result in 10 percent reduction in strength of members. Note 9 
pertains to estimated strength reduction due to attachments loads by both welds 
and bolts connection to the columns. The members were not damaged, but a 5 

percent strength reduction was considered. 

4. All steel members in the hangar's open area 

• minor corrosion 
• 5 percent strength reduction. 

5. Column N-5 ¥2 (8-H-31, length: 426 in.) 
• major corrosion at the column's base 
• 10 percent strength reduction. 

6. Column P-5 V2 (12-1-25, length: 426 in.) 
• major corrosion at the column's base 
• 10 percent strength reduction. 

7. Column A-5 V2 (8-H-31, length: 426 in.) 
• minor corrosion at the column's base 
• 5 percent strength reduction. 

8;, Column AA-4 V2 (12-1-25, length: 426 in.) 
• minor corrosion of the column at the height of the concrete wall, 

approximately 5 ft above the floor 
• 5 percent strength reduction. 

9. There are many attachments by both welds and bolts connection to the 

columns of lines 2 and 4. 
• members do not look damaged 
• a 5 percent strength reduction was considered. 

Recommendations for retrofit are provided in Chapter 8. 
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Deficiencies Reported During Inspection of Hangar 44 

The following notes are reported from observations during inspection. These 
notes are associated with strength reduction and in many cases repair is 
required. For location of members on plan view of the hangars see Figure 2.6. 
For member locations on the elevation views see Figures 2.7 and 2.8. 

Notes 1 through 6 are for missing, bent, or loose braces. 

1. Bracing rods, 7/8-in. diameter, 180 in. long, northeast door pocket, Line AA 
• loose and bent 
• see Figure A-2. 

2. Bays 19 and 20, between lines M and N (T1-M/19/V7HB to T2-N/21/V7HB 
single angle 4x3xWx 400 in. and T1-M/21/V7HB to T2-N/19/V7HB single angle 
3V4 x 2V4 x *4 x 400 in.) 

• two missing horizontal diagonal bracing members. 

3. Horizontal diagonal brace, T2-A/21/V7HB to T1-B/23/V7HB (single angle 3x/2 x 

2V2 x V* x 400 in.) 
• buckled member 
• see Figure A-3. 

4. T2-N S14 (double angle 3x/2 x 2*4 x 5/16 x 339 in.) 
• buckled diagonal bracing members 
• see Figure A-4. 

5. Bracing rods, 7/8-in. diameter, 180 in. long, southwest door pocket, Line P 
• loose and bent. 

6. Bracing rods, 7/8-in. diameter, 180 in. long, northwest door pocket, Line P 
• loose and bent. 

Notes 7 through 10 are deteriorated columns from rust. 

7. Column AA-% (12-1-25, length: 426 in.) 
• extensive corrosion of both flanges, one flange is split, at the height of 

the concrete wall 
• see Figure A-5. 

8. Column AA-1 V4 (12-1-40, length: 426 in.) 
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• extensive corrosion of the flange and web of the column, concrete is 
missing at the top of the wall 

• see Figure A-6. 

9. Column A- V2 (8-H-31, length: 426 in.) pp 5, 7 
• corrosion has split the flange of the column at the height of the concrete 

wall 
• see Figure A-7. 

10. Column N-5 (18-1-47, length: 426 in.) 
• moderate corrosion of the column web and flange at the base 
• cracked concrete at the column base; is probably caused by corrosion 

that extends into the concrete 
• major corrosion of the flange at the height of the concrete wall 

• see Figure A-8. 

Notes 11 through 13 are for columns with rusted base. 

11. Column A-l (18-1-47, length: 426 in.) 
• extensive corrosion of the column flange and attached plates at the base 

• see Figure A-9. 

12. Column P-l V2 (12-1-25, length: 426 in.) 
• major corrosion at the column base 
• 20 percent strength reduction. 

13. Column N-5 V2 (8-H-31, length: 426 in.) 
• major corrosion at the top of the concrete wall 
• major concrete cracking at the top of the wall 
• 20 percent strength reduction 
• see Figure A-10. 

Notes 14 through 19 are for members with minor corrosion. 

14. Column A-4 (18-1-64, length: 554 in.) 
• minor corrosion at the column base, bent flange 2 ft above the floor 

• see Figure A-11. 

15. Column A-5 (18-1-47, length: 426 in.) 
• minor corrosion at the column base 
• 5 percent strength reduction 
• see Figure A-13. 
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16. Column A-5 V* (8-H-31, length: 426 in.) 
• minor corrosion at the column base 
• 5 percent strength reduction 
• see Figure A-12. 

17. Column N-l (18-1-47, length: 426 in.) pp 3b, 7 
• minor corrosion at the column base 
• 5 percent strength reduction 
• see Figure A-14. 

Notes 18 through 22 for members with other observations. 

18. Door pockets 
• water is entering the door pockets through openings in the outer wall. 

19. All steel members in the hangar's open area 
• minor corrosion 
• 5 percent strength reduction. 

20. Tl- trusses, especially in the north half of the hangar 
• minor corrosion 
• 5 percent strength reduction. 

21. There are many attachments by both welds and bolts to the columns of lines 

2 and 4 
• the members do not look damaged 
• a strength reduction of 5 percent should be considered. 

22. The lower portion of the brick wall in the northwest door pocket along Line N 

is extensively damaged. 

Deficiencies Reported During Inspection of Hangar 45 

The following notes are reported from observations during inspection. These 
notes are associated with strength reduction and in many cases repair is 
required. For location of members on plan view of the hangars see Figure 2.9. 
For member locations on the elevation views see Figures 2.10, 2.11, and 2.12. 

Notes 1 through 6 are for members that are bent or loose. 



USACERL TR 99/27 

1. Diagonal bracing member, T1-B/17/V/HB to T2-A/19/V/HB (single angle ZV% x 

2Vi x V* x 400 in.) 
• bent angle member, loose bolt at connection to the other bracing 

member. 

2. Tl-J 16/V (Double angle 6 x 3% x 5/16 x 190 in.) 
• buckled vertical members. 

3. Horizontal bracing member, T1-L/7/V/HB to T1-M/7/V/HB (single angle 3V4 x 

2Vi x VA x 400 in.) 
• buckled member. 

4. Diagonal bracing rods, 7/8-in. diameter, 180 in. long, northwest door pocket, 

lineP 
• bent and loose rods 
• see Figures A-15, A-16, and A-17 for details. 

5. Diagonal bracing rods, 7/8-in. diameter, 180 in. long, southeast door pocket, 

lineAA 
• bent and loose rods. 

6. Column N-4 (18-1-64, length: 554 in.) 
• bent flange, 2 ft above the floor. 

Notes 7 through 12 are for columns with major corrosion. 

7. Column D-2 (18-1-85, length: 554 in.) 
• major corrosion at the column base 
• 20 percent strength reduction. 

8. Column F-2 (18-1-85, length: 554 in.) 
• major corrosion at the column base 
• 20 percent strength reduction. 

9. Column N-4 (18-1-64, length: 554 in.) 
• corroded connections in the plane of line 4 
• plates and members show corrosion but the rivets do not 
• 20 percent strength reduction. 

10. Column N-5 (18-1-47, length: 426 in.) 
• major corrosion at the base of the column 
• 20 percent strength reduction. 
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11. T3, East Braced Bay 
• major corrosion of all members 
• 20 percent reduction of strength. 

12. Column G-2 (18-1-85, length: 554 in.) 
• major corrosion at the column base 
• 20 percent strength reduction. 

Notes 13 through 22 are for members with strength reduction from 
minor corrosion. 

13.Tl-H,Tl-K,andTl-J 
• moderate corrosion of bottom chord members 
• 10 percent strength reduction. 

14. Column C-2 (18-1-85, length: 554 in.) p 10 
• moderate corrosion of the flange at the column base 
• 10 percent strength reduction. 

15. Column P-4 V4 (12-1-25, length: 543 in.) 
• minor corrosion at the column base 
• 5 percent strength reduction. 

16. T3, West Braced Bay 
• heavier corrosion apparent at clear height of hangar, 32 ft above floor 
• may indicate a leak in the roof in this area, but none was visible during 

inspection. 

17. Column M-4 (18-1-85, length: 554 in.) 
• minor corrosion at the column base 
• 5 percent strength reduction. 

18.Column K-4 (18-1-85, length: 554 in.) 
• minor corrosion at the column base 
• 5 percent strength reduction. 

19. Column D-4 (18-1-85, length: 554 in.) 
• minor corrosion at the column base 
• 5 percent strength reduction. 

20. Column B-4 (18-1-85, length: 554 in.) 
• minor corrosion at the column base 
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• 5 percent strength reduction. 

21. Column B-2 (18-1-85, length: 554 in.) 
• minor corrosion at the column base 
• 5 percent strength reduction. 

22. Column P-4 (12-1-25, length: 426 in.) 
• minor corrosion at the column base 
• 5 percent strength reduction. 

Notes 23 through 25 are comments for analysis. 

23. There are many connections, both welds and bolts, to the columns of lines 2 
and 4. The members do not look damaged, but a strength reduction (5 to 10 

percent) should be considered. 

24. Radiant heaters along both T2 trusses and SF frames are.often welded to the 
diagonal bracing members. The welding process seems to have had an effect on 
these members. There are visible heat effects on the side of the member opposite 

the weld. 

25. All steel members in the hangar's open area exhibit minor corrosion, and a 5 

percent strength reduction should be considered. 

Deficiencies Reported During Inspection of Hangar 47 

The following notes are reported from observations during inspection. These 
notes are associated with strength reduction and in many cases repair is 
required. For location of members on plan view of the hangars see Figure 2.13. 
For member locations on the elevation views see Figures 2.14, 2.15, and 2.16. 

Notes 1 and 2 are related to buckled members. 

1. Tl-K 6/V (double angle 6 x 3V6 x 5/16 x 176.7 in.) 
• buckled vertical members. 

2. T2-N 217V (double angle 6 x 3V6 x 5/16 x 173.3 in.) 
• one angle of double angle section is buckled. 

Notes 3 through 9 are for corroded members with deterioration in steel. 
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3. Column N- *6 (8-H-31, length: 426 in.) 
• column flange deteriorated by corrosion at the height of the concrete 

wall 
• concrete cracked at the top of the wall 
• see Figure A-18. 

4. Column P-5 V% (12-1-25, length: 426 in.) 
• column flange deteriorated by corrosion at the top of the concrete wall 
• see Figure A-19. 

5. Column A- V4 (8-H-31, length: 426 in.) 
• column flange deteriorated by corrosion at the top of the concrete wall 
• see Figure A-20. 

6. Column A-5 V2 (8-H-31, length: 426 in.) 
• previous repairs at the base of the column are exposed and severely 

corroded 
• bolts are corroded to disappearing 
• column flange deteriorated by corrosion at the top of the concrete wall 
• see Figure A-21. 

7. Column P-4 V2 (12-1-25, length: 426 in.) 
• column flange deteriorated by corrosion at the top of the concrete wall. 

8. Column P- V2 (12-1-25, length: 426 in.) 
• column flange deteriorated by corrosion at the top of the concrete wall 
• see Figure A-22. 

9. Column N-5 V2 (12-1-25, length: 426 in.) 
• column flange deteriorated by corrosion at the top of the concrete wall. 

Notes 10 through 13 are related to major corrosion. 

10. Column A-l (18-1-47, length: 426 in.) 
• major corrosion of the column at the height of the concrete wall 
• 10 percent strength reduction is assumed in analysis. 

11. Column B-2 (18-1-85, length: 554 in.) 
• major corrosion at column base causing the web to delaminate into thin 

sheets that stick out from the web 
• repair is required. 
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12. Column AA-1 VÄ (12-1-40, length: 426 in.) 
• major corrosion of the column at the height of the concrete wall 
• 10 percent strength reduction is assumed in analysis. 

13. Column P-l *4 (12-1-25, length: 426 in.) 
• major corrosion of previous repairs, including the base plate angles and 

bolts at the column base 
• repair is required. 

Notes 14 through 24 are related to members with 5 percent strength 

reduction. 

14. Column N-2 (18-1-46, length: 554 in.) 
• minor corrosion of the base plate and the column flange at its base 

• 5 percent strength reduction 
• capacity-demand ratio less than 0.5. 

15. Column P-5 VT. (12-1-25, length: 426 in.) 
• minor corrosion 
• approximate strength reduction is 5 percent. 

16. Column D-2 (18-1-85, length: 554 in.) 
• minor corrosion at the column base 
• approximate strength reduction is 5 percent. 

17. Column G-2 (18-1-85, length: 554 in.) 
• minor corrosion at the column base 
• approximate strength reduction is 5 percent. 

18. Column H-2 (18-1-85, length: 554 in.) 
• minor corrosion at the column base 
• approximate strength reduction is 5 percent. 

19. Column J-2 (18-1-85, length: 554 in.) 
• minor corrosion at the column base 
• approximate strength reduction is 5 percent. 

20. Column A-4 (18-1-64, length: 554 in.) 
• minor corrosion at the column base 
• approximate strength reduction is 5 percent. 
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21. Column B-4 (18-1-85, length: 554 in.) 
• minor corrosion at the column base 
• approximate strength reduction is 5 percent. 

22. Column D-4 (18-1-85, length: 554 in.) 
• minor corrosion at the column base 
• approximate strength reduction is 5 percent. 

23. Column K-4 (18-1-85, length: 554 in.) 
• minor corrosion at the column base 
• approximate strength reduction is 5 percent. 

24. Column A-5 (18-1-47, length: 426 in.) 
• minor corrosion at the column base 
• approximate strength reduction is 5 percent. 

Notes 25 and 26 are general comments to protect structural members in 

the hangar. 

25. Radiant heaters along both T2 trusses and SF frames are often welded to the 
diagonal bracing members. The welding process seems to have had an effect on 
these members. There are visible heat effects on the side of the member opposite 
the weld, noted especially on member Tl-K 16/V (double angle 6 x 3x/2 x 5/16 x 

190 in.). 

26. Care should be taken to prevent rainwater from entering and collecting in 
the door pockets, as this water can damage the columns. Standing water was 

present in the door drains. 
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3   Loading 

Dead Load 

Roofing:                Decking (1 5/8 in. Yellow Pine)     44 pcf (AISC/ASD 1989) 6psf 

Bur (3 ply composition)  3 psf 

Total: 9 psf 

Tl 
Tributary area 20 ft x 6.67 ft = 133 ft2 

9 psf x 267 ft2 = L2 kips at each joint along the top chord 

T2 
Tributary area 10 ft x 6.67 ft = 67 ft2 

9 psf x 133 ft2 = QJ3 kips at each joint along the top chord 

T3 
Tributary area 20 ft x 160 ft = 3200 ft2 

9 psf x 3200 ft2 = 28.8 kips at each joint along the top chord 

SF 
Tributary area 20 ft x 80 ft = 1600 ft2 

9 psf x 1600 ft2 = 14.4 kips at each joint along the top chord 

Diagonal Bracing Rods 1 in. dia. 

2.673 ppf 

16.4 ft 

Weight per Rod: .438 kips 

Roof Purlins: P1* 11.5ppfx20ft .23 kips 

P2* 21.0 ppf x 20 ft .42 kips 

P3* 33.0 ppf x 20 ft .66 kips 

G1* 5.4 ppf x 20 ft .108 kips 

P6* 83.8 ppf x 20 ft 1.676 kips 

"Sizes taken from NAVFAC drawing number 147139. 
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Horizontal Bottom 

Chord Bracing:             |_3*                             20.8 ppf x 16.67 ft .347 kips 

L2*                               4.9 ppf x 16.67 ft .082 kips 

1L 4x3x1/4*                  5.8 ppf x 16.67 ft .097 kips 

"Size and location from NAVFAC drawing number 1353171. 

Draft Curtains:          Horizontal*                1L 2.5x2.5x5/16 5.0 ppf x 20 ft 0.200 kips 

Vertical*                    1L 2.5x2.5x5/16 5.0 ppf x 16 ft 0.080 kips 

22 Gauge Steel         3 ft wide 3.75 ppf x 20 ft 0.075 kips 

'Sizes taken from NAVFAC drawing 1353173. 

Total: 0.355 kips 

New Crane Loads: Runway 

50 ppf 

20 ft 

End trucks Hangar Assembly Bridge Rail 

80 ppf 

Varies 

Weight: 

Old Crane Loads: 

1.00 kips 

Runway 

15 ppf 

20 ft 

1.50 kips 

End trucks 

0.10 kips 

Hangar Assembly 

Varies 

Bridge Rail 

24 ppf 

Varies 

Weight: 0.30 kips 0.45 kips .03 kips Varies 

Each hangar has four cranes. Hangars 43 and 47 have one new crane each. In 
Hangars 43 and 47, the crane loading and wind loading change with the position 
of the truss in the hangar. Data for new crane loads came from manufacturer. 
No data was found for the old cranes so the loads were scaled to the same ratio 
as the capacities, namely 0.3. lb ensure that the worst case truss type Tl was 
examined in analysis, different crane loads were used with different wind loads. 
The heavier crane load was used in loading for Tl trusses in Hangars 43 and 47 
where the wind created a down force. The lighter crane dead load was used 
when the wind created uplift in Hangars 43 and 47. The lighter crane dead load 
is the only one that exists in Hangars 44 and 45. 

The self-weight of the truss is included in the analysis by including the weight 
per foot of each member in the SAP90 program. The weight of each member is 
computed by the program and included in analysis. Half of the total self-weight 
of the Tl trusses was placed at each support point on the T3 truss. 
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Live Load 

Roof 

15 psf (taken from NAVFAC drawing number 1353177) 

Tl 
Tributary area 20 ft x 6.67 ft = 133 ft2 

15 psf x 133 ft2 = 2J) kips at each joint along the top chord 

T2 
Tributary area 10 ft x 6.67 ft = 67 ft2 

15 psf x 67 ft2 = LQ kips at each joint along the top chord 

T3 
Tributary area 20 ft x 160 ft = 3200 ft2 

15 psf x 3200 ft2 = 48 kips at each joint along the top chord 

SF 
Tributary area 20 ft x 80 ft = 1600 ft2 

15 psf x 1600 ft2 = 24 kips at each joint along the top chord 

Truss 

8 psf (taken from NAVFAC drawing number 1353177) 

Tl 
Tributary area 20 ft x 13.3 ft = 267 ft2 

8 psf x 267 ft2 = 2.13 kips at each joint along the top chord 

T2 
Tributary area 10 ft x 13.3 ft = 133 ft2 

8 psf x 133 ft2 = 1.07 kips at each joint along the top chord 

T3 
Tributary area 20 ft x 160 ft = 3200 ft2 

8 psf x 3200 ft2 = 25.6 kips at each joint along the top chord 

SF 
Tributary area 20 ft x 80 ft = 1600 ft2 

8psfxl600ft2 =123 kips at each joint along the top chord 
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Roof live loads were not considered to be present during the type of storm that 
creates the design wind forces and were not included in the load combinations. 
No truss live loads were included because the nature of the wind pressures 
create uplift and live load would counteract this loading, therefore it is 
conservative to leave live load out of the calculations. The crane load was also 
assumed not to exist during a storm, which would create the design wind loads. 

Point Load 

A point load at each joint was considered to include the effects of objects hanging 
from the trusses, such as water pipes, radiant heaters and lighting. A load of 0.5 
kips was used at each panel point along the Tl and T2 trusses. This load was 
determined from information gathered during the inspection and represents a 
slightly conservative maximum. 

Wind Load 

Typical Wind Analysis Calculation Using ANSI/ASCE 7-95 

Basic hangar data 
Location:      Corpus Christi, Texas 
Terrain: Coastal Area 
Dimensions: 320 ft x 240 ft in plan (all hangars) 

Eave height of 45.3 ft 
Roof slope of 1.2 degrees (flat) 
Light monitors with Hangars 43 and 47 
Ridge height is 48.7 ft 
Light monitor height is 59 ft 

Exposure and Structure Classification 
The structure is located in a coastal region (open water) 
Use Exposure Category D 
The structure function is industrial-military. Used as an essential facility. 
Use Category I, Use Importance Factor (I) = 1.15 (Table 1-1) 

Basic Wind Speed 
Selection of wind speed as per sec. 6.5.2 of the standard and Table 6-1. 
Basic Wind Speed (V) = 130 mph (Table 6-1) 
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Velocity Pressures 

The velocity pressures are computed using: 

qz = (0.00256)*(KE)*(Ka)(V2)*(I) psf     Eq. 6-1 (ASCE 7-95) 

1^ is obtained from Table 6-3 

I = 1.15 
V=130mph 

Then Eq. 6-1   q, = (0.00256)*(K,)*(1.0)*(130 2)*(1.15) 

q2 = 49.75*(Kz)  psf 

Note: since 9 > 10 degrees, use eave height for mean roof height (hm = 45.3 ft) 

Table 3.1. Velocity Pressures, psf. 

Height, ft K, q., PSf 

0-15 1.03 51.2 

20 1.08 53.7 

30 1.16 57.7 

32 1.17 58.2 

40 1.22 60.7 

EaveHt.  45.3 1.24 61.7 

Ridge Ht.  48.7 1.26 62.7 

Light Mntr. Ht.   59 1.30 64.7 

Design Wind Pressures 

The design wind pressures for the main wind-force-resisting system (MWFRS) 
are calculated using the equation from Table 6-1 of the standard: 

p = q*(GCp)-qh*(GCpi) 

where: 

q 
q 
G 
C 
(Gey 

q,, for windward wall at ht. Z above the ground 
o^ for leeward wall, side walls, and roof 
0.85 for Exposure D (sec. 6.6.1) 
Values obtained from Figure 6-3 
values obtained from Table 6-4 
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Note: when the wind is normal to the ridge, the windward roof experiences both 
positive and negative external pressures. Combining these external pressures 
with positive and negative internal pressures will result in four loading cases 
when wind is normal to the ridge. 

When wind is parallel to the ridge, positive and negative internal pressures 
result in two loading cases. 

Wall Cp from Figure 6-3; the pressure coefficients for the windward wall and for 
the side walls are 0.80 and -0.70, respectively, for all L/B ratios. 

The leeward wall pressure coefficient is a function of the L/B ratio. For wind 
normal to the ridge, L/B = 320/240 = 1.33; therefore the leeward wall pressure is 
-0.43. For flow parallel to the ridge, L/B = 240/320 = 0.75. 

The value ofCp is-0.50. 

The wall pressure coefficients are summarized in Table 3.2. 

Table 3.2. WallC„. 

Surface Wind Direction L/b c„ 
Windward Wall All All 0.80 

Leeward Wall Normal to Ridge 
Parallel to Ridge 

1.33 
0.75 

-0.43 
-0.50 

Side Wall All All -0.70 

Wind Normal to Ridge 

h/L = 45.3/320 = 0.14 < 0.50 and since 6 < 10 degrees 
Then: windward and leeward roof Cp = -0.90 from 0-h 

windward and leeward roof Cp = -0.50 from h-2h 
windward and leeward roof Cp = -0.30 from >2h 

Internal GCn! (Table 6-4 of the standards): 

Site is in hurricane-prone region having a wind speed greater than or equal to 
110 mph. 

Internal Pressure GC^ = +0.80 (positive) 
Internal Pressure GC . = -0.30 (negative) 
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MWFRS Net Pressures: 

p = q*(GCp)-qh*(GCpl) 

where: 

q = qz for windward wall at ht. Z above the ground 

q = qh for leeward wall, side walls, and roof 

p = q *(0.85)*(C ) - 61J*(+GCJ +Ve Internal Pressure r        T. p pi 

p = q *(0.85)*(C) - 61.7*(-GC ) -Ve Internal Pressure r       T. p pi 

Typical Calculation: Windward Wall, 0-15 ft, Wind Normal to Ridge: 

p = 51.2*(0.85)*(0.8) - 61.7*(+0.8) +Ve Internal Pressure 

P = -14.5 psf, with +Ve Internal Pressure 

p = 51.2*(0.85)*(0.8) - 61.7*(-0.3) -Ve Internal Pressure 

P = -53.33 psf, with -Ve Internal Pressure 

Table 3.3. Net MWFRS Pressures Wind Normal to Rid ge. 

Surface Height(z),ft q,. psf Cp 

Net Pressure, psf 
(+GCJ (-GCJ 

Windward Wall 0-15 51.2 0.80 -14.5 53.3 

20 53.7 0.80 -12.8 55.0 

30 57.7 0.80 -10.1 57.8 

40 60.7 0.80 -8.1 59.8 

EaveHt.  45.3 61.7 0.80 -7.4 60.5 

Ridge Ht. 48.7 62.7 0.80 -6.7 61.2 

Light Mntr. Ht. 59 64.7 0.80 -5.4 62.5 

Leeward Wall All 61.7 -0.43 -71.9 -4.1 

Side Walls All 61.7 -0.70 -86.1 -18.2 

Windward & 
Leeward Roof 

0-h* 61.7 -0.90 -94.0 -26.0 

h-2h* 61.7 -0.50 -76.0 -7.7 

>2h* 61.7 -0.30 -65.0 +2.8 

' Distance from windward edge. 

Wind Parallel to Ridge 

h/L = 45.3/240 = 0.19 < 0.50 and since 0 > 10 degrees 
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Then: windward and leeward Roof Cp = -0.90 from 0-h 
windward and leeward Roof Cp = -0.50 from h-2h 
windward and leeward Roof Cp = -0.30 from >2h 

Internal GCpi (Table 6-4 of the standards): 

Site is in hurricane-prone region having a wind speed greater than or equal to 
110 mph. 

Internal Pressure GC^ = +0.80 (Positive) 
Internal Pressure GC^ = -0.30 (Negative) 

MWFRS Net Pressures: 

p = q *(GCp) - q^GCy 
where: 

q = q2 for windward wall at ht. Z above the ground 
q = qh for leeward wall, side walls, and roof 
p = q *(0.85)*(Cp) - 61.7^+GC,,)   +Ve Internal Pressure 
p = q *(0.85)*(Cp) - 61.7*(-G(y    -Ve Internal Pressure 

Typical Calculation: Windward Wall, 0-15 ft, Wind Parallel to Ridge: 

p = 51.2*(0.85)*(0.8) - 61.7*(+0.8)+Ve Internal Pressure 
P = -14.5 psf, with +Ve Internal Pressure 
p = 51.2*(0.85)*(0.8) - 61.7*(-0.3) -Ve Internal Pressure 
P = -53.33 psf, with -Ve Internal Pressure 

Table 3.4. Net MWFRS Pressures: Wind Parallel to Ridge. 

Surface Height(z), ft q„ psf Cp 
Net Pressure, psf 

(+GCJ (-GCJ 

Windward Wall 0-15 51.2 0.80 -14.5 53.3 

32 57.7 0.80 -9.8 57.8 

EaveHt.45.3 61.7 0.80 -7.4 60.5 

Ridge Ht.     48.7 62.7 0.80 -6.7 61.2 

Light Mntr. Ht.   59 64.7 0.80 -5.4 62.5 

Leeward Wall All 61.7 -0.50 -75.6 -7.7 

Side Walls All 61.7 -0.70 -86.1 -18.2 

Windward & 
Leeward Roof 

0-h* 61.7 -0.90 -96.6 -28.7 

h-2h* 61.7 -0.50 -75.6 -7.7 

>2h* 61.7 -0.30 -65.1 +2.8 

' Distance from windward edge. 
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There are four wind loading conditions. Figure 3.1 shows the wind I pressure 
distribution, Figure 3.2 shows the wind II pressure distribution, Figures 3.3 and 
3.4 show the wind III pressure distribution, and Figures 3.5 and 3.6 show the 
wind IV pressure distribution. When the wind is considered perpendicular to the 
ridge, there is no lateral effect out of the plane of the wind; there is one drawing 
for each of these two conditions. When the wind is considered parallel to the 
ridge of the hangars there is lateral loading in both directions and each condition 

has two drawings. 
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4  Modeling 

Computer Modeling of Trusses 

There are four different typical trusses in each of the four hangars. The trusses 
of Hangars 43 and 47 are similar and the trusses of Hangars 44 and 45 are 
similar. Therefore, two sets of the four typical trusses were modeled for this 
study. The locations of the trusses in plan for Hangars 43 and 47 were taken 
from NAVFAC drawing number 1353171. The locations in plan view of the 
trusses for Hangars 44 and 45 were taken from NAVFAC drawing 156838. The 
trusses called Tl are the main interior trusses and run north and south. There 
are 11 trusses of type Tl in each hangar. Two type-SF trusses, one at each end, 
and one type T3 truss run perpendicular to the Tl type trusses. The Tl trusses 
span from SF at the north and south ends of the hangar area to the center truss 
called T3. There are two T2 trusses, again spanning from SF to T3, on the 
exterior edges of the hangars, above the hangar doors. There are moment- 
resisting frames at both ends of the Tl and T2 trusses in Hangars 43 and 47. 
However, in Hangars 44 and 45, truss type Tl has only one braced bay at the 
north end. T3 vertically supports all Tl and T2 trusses at their centers and 
provides lateral bracing. The SF trusses support the Tl and T2 trusses at each 
end, vertically and laterally in the east-west direction. The Tl and T2 trusses 
are laterally braced at the bottom chord members by horizontal diagonal bracing 
and channel sections, as seen in NAVFAC drawings 1353171 and 156838. There 
are two types of SF trusses: SF-I and SF-II. Both the loading and structure of 
each type is distinct. SF-I is found at both ends of Hangars 43 and 47, and at the 
north end of Hangars 44 and 45, where there are braced bays with offices and 
storerooms. SF-II is found at the south end of Hangars 44 and 45, where there 
are no braced bays, just an outside wall. Figure 4.1 shows the plan view of 
Hangars 43 and 47. Figure 4.2 shows the plan view of Hangars 44 and 45. 
There are light monitors in Hangars 43 and 47; their locations and dimensions 
were taken from NAVFAC drawing 147139. 

All columns are anchor-bolted into the foundation at the base and are assumed 
pinned. All connections are riveted and assumed pinned unless otherwise noted. 
Each truss was modeled in two dimensions (2D) using the SAP90 structural 
analysis program. Diagrams for modeling are found in Appendix B.  Input files 
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for SAP90 structural analysis and the post-processor SAPSTL (which calculates 
interaction stress ratios for each member) are included in Appendix C. 

The top and bottom chord members of the Tl and T2 trusses are continuous 
between T3 and SF supports. At the supports they are assumed pinned. All 
other truss members are pinned at both ends except for the main diagonals of 
each bay. These are continuous through the center joint and pinned at the top 
and bottom chords. The diagonal bracing members of the end braced bays of T2 
trusses are either double- or single-angle sections, as taken from NAVFAC 
drawing 1353177 for Hangars 43 and 47 and NAVFAC drawing 156841 for 
Hangars 44 and 45. These braces are assumed pinned at both ends and 

continuous through the intersection. The braces are also assumed to be 

significant only in tension. Compressive stresses were calculated, but braces 
overstressed in compression were not considered for retrofit. The horizontal and 
vertical sections of the end bracing bays are assumed to have moment-resisting 
connections to one another, as seen in NAVFAC drawing 1353177. The second- 
floor horizontal members in the end bays of these trusses act in composite with a 
concrete slab and are, therefore, continuously braced against out-of-plane 
motion. These end bays do not exist at the south end of the Tl trusses in 
Hangars 44 and 45, as shown in NAVFAC drawings 156838 and 156841. The 
element-numbering system used for analysis of Tl trusses can be found in 
Figures B-l and B-2 (Appendix B); for T2 trusses they can be found in Figures B- 
3 and B-4. The joint-numbering system is shown in Figures B-8 and B-9 for Tl 

trusses and in Figures B-10 and B-ll for T2 trusses. 

The joints of the bottom and top chords of all Tl and T2 trusses were restrained 
from out-of-plane motion in the 2D analysis. These joints are supported laterally 
either by the roofing and roof purlins or by the lateral bracing in the pane of the 
bottom chord. The columns of the end bracing bays are braced laterally along 
their length by walls. 

All connections in the T3 trusses are assumed rigid. Joints along the top and 
bottom chords were restrained from out-of-plane motion in the 2D analysis. This 
is justified by the fact that each joint is supported by the top or bottom chord of a 
Tl or T2 truss. Figure B-5 shows the element-numbering system for T3 trusses. 
Figure B-12 shows the joint-numbering system used for T3 trusses. 

Each column of the SF Type 1 Truss is continuous along its height. Each column 
is laterally supported in the first floor by a wall and partially braced in the 
second floor by a steel handrail. The top and bottom horizontal members of the 
bracing are continuous through the center joint and pinned to the columns. The 
SF Type I was first modeled without contribution from the wall on the first floor 
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in lateral load resistance. It was also analyzed with infill struts that modeled 
the contribution of the wall on the first level. The size and stiffness of these 
struts were calculated using Al-Chaar's Idealized Method (see Al-Chaar 1998). 
Calculations are included in Appendix B. The center vertical members of the 
lateral bracing are pinned at the top and bottom but continuous through the 
center. The short horizontal members of the lateral bracing are pinned at both 
ends. The diagonals of the lateral bracing are pinned at the top and bottom but 
continuous through their intersection. The columns are braced from out-of-plane 
motion at the level of the top and bottom horizontal members by the connections 
to Tl and T2 top and bottom chords. Diagonal braces in the first and second 
levels were assumed pinned at both ends but moment resisting through the 
center. Again, these diagonals are considered only for tension. All other 
connections are moment-resisting. Figure B-6 shows the element-numbering 
system used for SF Type I. Figure B-13 shows the joint-numbering system used 
for SF Type I. SF Type 2 is similar except that there is no wall or handrail 
stiffening the columns. The exterior cladding adds some strength but does not 
have the same structural benefits as the wall and was not modeled with infill 
struts. Figure B-7 shows the element-numbering system used for SF Type II. 
Figure B-14 shows the joint-numbering system. 

Dimensions, location, and member sections for Tl and T2 trusses in Hangars 43 
and 47 were taken from NAVFAC drawing 1353177. Dimensions, location, and 
member sections for Tl and T2 trusses in Hangars 44 and 45 were taken from 
NAVFAC drawing 156841. Dimensions, location, and member sections for T3 
trusses in Hangars 43, 44, 45, and 47 were taken from NAVFAC drawing 147140. 
Member section properties were entered using the AISC database for standard 
sections. Properties of members with compound multiple sections were 
calculated by hand and entered into the SAPSTL input file as general, non- 
compact sections. Members that didn't have exact matches in the database were 
substituted with the closest match from the database. Tables 4.1 through 4.4 
show the original member sections and the member that was used for analysis 
from the AISC database for each truss type. 

No considerations were made for modifications to the original structure. Tl and 
T3 trusses are modified in Hangar 47. Several Tl trusses are modified in 
Hangar 43. The modifications improve the strength of the structure and will not 
be considered unless analysis shows that members are overstressed. 
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Material Properties 

All steel members were assumed to have a tensile yield stress of 36 ksi and a 
modulus of elasticity of 29,000 ksi. All rivets were assumed to be ASTM A325 

steel. 

Member and Joint Labels 

Element- and joint-numbering systems used for analysis in SAP90 can be found 

in Figures B-l through B-16. 

Load Combinations 

The load combination of D+P+W was found to govern for each truss. D 
represents the dead loads, P represents point loads used to model attached dead 
loads, and W represents one of the four wind loading conditions. Reversed wind 
loading was considered for non-symmetric T2 and Tl trusses in Hangars 44 and 
45, and for both SF Type I and SF Type II trusses. The wind pressure affecting 
the Tl trusses varies along the length of the hangar when the wind is considered 
parallel to the ridge, as seen in Figures 3.4 and 3.6. 

The Tl trusses were first analyzed using the maximum pressure of each of the 
two conditions, and they also were analyzed using the weighted average of the 
wind pressures. The individual pressures were multiplied by the length of the 
roof over which they apply. The sum of these products was divided by the total 
length of the roof to get the weighted average. The T3 trusses were analyzed 
with the stepped wind condition as shown in the drawings of Figures 3.4 and 3.6 
and also with the uniform weighted average of those pressures, as calculated 
above. The manipulation of the wind pressures was done to get a more realistic 
distribution of the wind forces while keeping the same total force as the code 
provided. 

Analysis Allowable Stresses 

The ASD 9th edition was used to calculate interaction stress ratios for each 
member of the trusses in the SAP90 SAPSTL steel design post-processor. In 
each run of the analysis, all the wind loads were applied as separate loading 
combinations and SAPSTL calculated the maximum compressive and tensile 
stress ratios for each member of all combinations used. The steel was assumed 
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to be 36 ksi, conforming to AISC specifications. The stress ratios were calculated 
by ASD 89 specifications. The factors of safety were removed from the equations 
to yield actual member stresses. 

The ASD interaction equations for combined axial compression and bending are 

as follows: 
L ^mx'bx 

C   f yjmy'by 

1-4 A bx 
<    f A 

' ey 

<1.0 

by 

k + _k<i .o 
0.60Fy    Fbx    Fby 

[ASD Hl-1] 

[ASD Hl-2] 

If4/Fa<0.15 

then instead of (Hl-1) or (Hl-2), (Hl-3) can be used: 

'.+£-+ '• ^^--L.^I.O 
F     F 'a      rbx 

[ASD Hl-3] 
by 

where 
Fa = axial compressive stress that would be permitted if the axial force alone 

existed, ksi 
w_     12rc2£ 

e " 2S(Klb/rJ 

Fb = compressive bending stress that would be permitted if bending moment 
alone existed, ksi 
= Euler stress divided by a factor of safety, ksi (In the expression for 2^, lb is 

the actual unbraced length in the plane of bending and rb is the 
corresponding radius of gyration. K is the effective length factor in the 
plane of bending, taken as one for beams and braces.) 

fa = computed axial stress, ksi 
fb = computed compressive bending stress at the point under consideration, ksi 
Cm = Coefficient representing distribution of moment along member length and is 

assumed to be 1.0 for all cases except for columns in unbraced frames when 
they are taken as 0.85. 

The ASD interaction equation for combined axial tension and bending is: 

4 + 4jL+_t<1 0 

F<    Ft 
[ASD H2-2] 

bx by 
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where 
F = axial compressive stress that would be permitted if the axial force alone 

existed, ksi 
Fb = tensile bending stress that would be permitted if bending moment alone 

existed, ksi 
fa = computed axial tensile stress, ksi 
fb = computed tensile bending stress at the point under consideration, ksi 

The allowable axial compressive stress is determined as follows.  For Kl/r < C, 

where Kl/r is the largest effective slenderness ratio: 

1- 
(Kl/rf 

2C: 
Fy 

Fa    5    3(KI/r)   (Kl/rJ 
[ASD E2-1] 

3+   8Cr 8C; c 

where C„ = J2n E/f 

For Kl/r>C. 

P -   12TC2£ [ASDE2-2] 
a    23(KI/rJ 

the allowable tensile axial stress is: 

F, = 0.60Fy [ASDD1] 

The allowable bending stresses are calculated as follows: 

For the out-of-plane unbraced length /, if 

76^_    20,000 [ASDF1-2] 

then for compact sections: 

Fb = 0.66Fy [ASD Fl-1] 
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and for non-compact sections: 

Fb=0.60Fy [ASD Fl-5] 

If I exceeds the limits above, then for compact and non-compact sections: 

^-ffi«"*' 
[Fl-8] 

where 
I = distance between cross sections braced against twist or lateral displacement of 

the compression flange, in. 

fAA\ fu\ 
Cb =1.75 + 1.05 

where 

Mi 
Mo 

+ 0.3 Ml 
^   2 J 

<2.3 [Fl-3] 

Mj = the smaller bending moment at the end of the unbraced segment 
M2 = the larger bending moment at the end of the unbraced segment. 

The allowable shear stress is calculated as follows: 

Fv=0A0Fy [F4-1] 

where 

4<1.0 [F4] 

The factor of safety used for axial compression was calculated as follows: 

For KLIr<C. 

5    3(KI/r)   (Kl/rJ 
FOS"3+^Ö"""8CT 

[E2-1] 

For Kl/r>Cc, 

12 
F0S = ^ 23 

[E2-2] 
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The factor of safety used for axial tension is 

FOS = 0.60 [Dl] 

The factor of safety used for bending is 

FOS = 0.66 [Fl-1] 

The factor of safety used for shear is 

FOS-0.40 [F4-1] 
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5  Structural Analysis of Members 

Table 5.1 shows the analysis types done in SAP90, listed according to changing 
wind load and truss configuration as discussed in Chapter 4. All truss members 
and their corresponding sections are included in Tables 5.2 through 5.27 along 
with the interaction stress ratios above 0.5 and the ratios calculated without the 
factors of safety. See Chapter 4 for calculation of allowable stresses and the 
factors of safety. The ratios provided are the maximum ratios of the loading 
conditions for each run found in the SAPSTL output (Appendix C). The sections 
listed in the tables are double angles with the long edge back to back, unless 
labeled otherwise. Members marked with an 'x' to the left are those whose 
section properties had to be entered individually into the SAPSTL input 
(Appendix C). Member numbers correspond to the element-numbering system 
used in Appendix B. The member names correspond to those used for inspection, 
as seen in Figures 2.1 and 2.2. 

The stress ratios with the factor of safety calculated by the SAPSTL post- 
processor are labeled as "Computed" in the tables. The stress interaction ratios 
with the factors of safety removed are labeled as "No FOS" in the tables. In 
symmetric trusses, Tl and T2 in Hangars 43 and 47, and all T3s, member stress 
ratios on one side also apply to its mirror image about the centerline of each 
truss. For non-symmetric trusses, Tl and T2 in Hangars 44 and 45, and both SF 
types, the stress shown for any member is the only one that applies. Members in 
each truss were reported as having fa > Fe by the SAPSTL post-processor, 
meaning the applied axial stress in the member was greater than the Euler 
stress reduced by a factor of safety. The interactions for these members and 
members with very large interaction ratios were calculated using a Mathcad 
program, as shown in Appendix C. The interaction stress ratios without the 
factors of safety were computed using the section properties of the member and 
the forces calculated by the SAP90 analysis. Double angles were modeled with 
long legs back to back and no separation between the angles. Therefore, the 
controlling axes of bending were in the plane of the truss and perpendicular to 
the truss, not about the weakest axis of a single angle. 
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Analysis of T1 Truss 

When using the maximum wind loading condition described in Chapter 4, Tl 
trusses in Hangars 43 and 47 had 30 members with interaction stress ratios 
greater than 1.0 in tension, as computed by the post-processor program. When 
the factors of safety were removed from the formulas, no members remained 
overstressed. The same truss had 63 overstressed members in compression. 
After the factors of safety were removed and the MathCad program was applied 
to f >F members, 22 members remained overstressed; most of these were main 

a        e 7 

diagonals of the truss. Results are taken from Tables 5.2 and 5.3. The effect of 
adding knee braces was examined. See Chapter 8 for retrofit schemes. 

When using the weighted-average wind loading condition described in Chapter 4, 
the Tl truss in Hangars 43 and 47 had only two members with interaction stress 
ratios of greater than 1.0 in tension. No members remained overstressed after 
the factors of safety were removed from the stress calculations. In compression, 
47 members were overstressed as calculated by the analysis. Three members 
remained overstressed after the factors of safety were removed; these were #722, 
#591, and #592 with ratios of 1.004, 1.026, and 1.026, respectively. Member #722 
is a main diagonal member and #591 and #592 are vertical members in the 
truss. All three members are less than 5 percent overstressed and can be 
considered safe. The author uses 5 percent as a rule of thumb for unsafe 
members to account for conservatism used in the analysis and in member 
material properties. Results are taken from Tables 5.4 and 5.5. The effect of 
knee braces with the average wind loading was investigated. See Chapter 8 for 

retrofit schemes. 

When using the maximum wind pressure, truss Tl in Hangars 44 and 45 had 36 
members with interaction stress ratios greater than 1.0 in tension. After the 
factors of safety were removed only member #862 remained overstressed at 
1.102. This member is a second-floor horizontal member in the end bay of the 
truss and supports concrete slabs that will keep the beam from failing. 
Therefore, this member can be assumed to be safe. The Tl truss in Hangars 44 
and 45 had 72 members with stress ratios greater than 1.0 in compression. 
Twenty-five members retained stress values greater than 1.0 after the factors of 
safety were removed. These members are mostly main diagonals of the truss. 
Results are taken from Tables 5.6 and 5.7. The effect of adding knee braces was 

investigated. See Chapter 8 for retrofit schemes. 

When using the average wind pressure, truss Tl in Hangars 44 and 45 had 8 
members with interaction stress ratios greater than 1.0. After the factors of 
safety were removed, only member #862 remained overstressed at 1.102 in 
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tension. This member is a second-floor horizontal member in the end bay of the 
truss and supports concrete slabs that will keep the beam from failing. 
Therefore, this member can be assumed to be safe. In compression, 61 members 
were overstressed with factors of safety. Without these factors of safety 15 
members remained overstressed. Retrofit of these members is necessary. They 
are mostly main diagonals of the truss. Results are taken from Tables 5.8 and 
5.9. The effect of adding knee braces to reduce stresses was investigated. See 
Chapter 8 for retrofit schemes. 

Analysis of T2 Truss 

T2 trusses in Hangars 43 and 47 had no members with interaction stress ratios 
greater than 0.5 in tension with the factors of safety included. In compression, 
20 members were overstressed, and no members remained overstressed when 
the factors of safety were removed. Results are taken from Tables 5.10 and 5.11. 
The effect of adding knee braces was investigated for comparison. See Chapter 8 

for retrofit schemes. 

T2 trusses in Hangars 44 and 45 had no members with a stress ratio greater 
than 0.5 in tension with the factors of safety included. The same truss had 23 
overstressed members in compression, none of which remained overstressed 
when the factors of safety were removed. Results are taken from Tables 5.12 and 
5.13. Knee braces were investigated. See Chapter 8 for retrofit schemes. 

Analysis of T3 Truss 

When using the stepped wind loading as shown in Figures 3.4 and 3.6, the T3 
trusses of Hangars 43 and 47 had 7 members with interaction stress ratios 
greater than 1.0. Without the factors of safety none of the truss members 
remained overstressed. In compression, 17 members were overstressed with 
factors of safety and 5 remained overstressed after removing them. These five 
members are all diagonal members of the truss. Results are taken from Tables 
5.14 and 5.15. To reduce stresses, knee braces were added. See Chapter 8 for 

retrofit schemes. 

When using the uniform weighted average wind loading, the T3 trusses of 
Hangars 43 and 47 had 2 members with interaction stress ratios greater than 
1.0 in tension. Both ratios dropped below 1 when the factors of safety were 
removed. In compression, 17 members were overstressed before the factors of 
safety were removed and 3 were overstressed after they were removed from the 
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formulas. The members are #7417, #7420, and #7372 with ratios of 1.033, 1.033, 
and 1.005, respectively. All three values fall below the 5 percent rule of thumb 
and are considered safe. Members #7417 and #7420 are diagonals and #7372 is a 
bottom chord member. Results are taken from Tables 5.16 and 5.17. The effect 
of knee braces was investigated. See Chapter 8 for retrofit schemes. 

When using the stepped wind loading shown in Figures 3.4 and 3.6, the T3 
trusses in Hangars 44 and 45 had 7 members with interaction stress ratios 
greater than 1.0 in tension. No members remained overstressed after the factors 
of safety were removed. In the same truss 17 members were overstressed in 
compression. Five members remained overstressed after the factors of safety 

were removed. Results are taken from Tables 5.18 and 5.19. The effect of knee 

braces was investigated. See Chapter 8 for retrofit schemes. 

When using the uniform average wind loading, the T3 trusses in Hangars 44 and 
45 had 2 members with interaction stress ratios greater than 1.0 in tension. No 
members remained overstressed after the factors of safety were removed. In the 
same truss 13 members were overstressed in compression. After the factors of 
safety were removed, 2 members remained overstressed (#7417 and #7420). 
Both are diagonals and had an interaction stress ratio of 1.056, just above the 5 
percent rule of thumb limit. Therefore, this member requires retrofit. Results 
are taken from Tables 5.20 and 5.21. The effect of knee braces was investigated. 

See Chapter 8 for retrofit schemes. 

Analysis of Truss SF 

When the effect of the walls in the lower story of the truss was ignored, 12 
members of truss SF Type I had interaction stress ratios greater than 1.0 in 
tension. Ten remained overstressed after the factors of safety were removed. 
These were all diagonal bracing members with fa>Fe. The exact ratios of these 
members were not calculated because the effect of the infill was considered 
necessary. In compression, 49 members had interaction stress ratios greater 
than 1.0. Eighteen members remained overstressed after the factors of safety 
were removed. Eleven of these are diagonal bracing members and are not 
considered for compression, only tension. The others made it necessary to model 
the infill as part of the lateral load resisting system. Results are taken from 

Tables 5.22 and 5.23. 

When infill struts were used to model the effect of the walls in the first floor 
level, 2 members of SF type I were overstressed. These were members #7561 
and #7562.     Both had fa>Fe and are diagonal bracing members.     Neither 
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remained overstressed after the MathCad program was used to calculate the 
interaction stress ratios without the factors of safety. In compression, 14 
members were overstressed, with 6 remaining so after the factors of safety were 
removed. These were #7596 to #7565, #7575 and #7576. All are diagonal 
bracing members and are not considered to act in compression. Results are 

taken from Tables 5.24 and 5.25. 

Eight members had interaction stress ratios greater than 1.0 in the SF type II 
truss in tension. None of these remained overstressed after the factors of safety 
were removed. In compression, 30 members were overstressed. Four of these 
members remained overstressed after the factors of safety were removed. The 
members are #11, #12, #23, and #24. All four members are diagonal braces and 
are not considered for compression. Results are taken from Tables 5.26 and 5.27. 

The diagonal bracing members reported as having fa>Fe were examined with the 
MathCad program for tension only because these braces are not considered to act 
in compression. 
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6  Structural Analysis of Truss 
Connections 

Thirty-eight connection types were investigated, several from each truss type 
and some from the horizontal bracing of the bottom chords of the trusses. The 
locations of the connection types can be found in Figures 6.1 through 6.5. No 

detailed drawings of the connections could be located. All connection data was 
taken during inspection from Hangar 45. Some of the connections were actually 
measured while most were drawn from the ground using comparisons with 
measured connections to determine spacing and sizes of the rivets. Photographs 
of the connections were also used to aid in the detailing of the connections. 
Drawings of each connection investigated can be found in Figures 6.6 through 
6.15. 

Rivet heads were measured because no data could be found about the rivet sizes 
in the connections. To determine the rivet shaft diameter, the following equation 
(from AISC ASD 9th edition) was used: 

HD=1.5D + 1/8 

where HD is the diameter of the driven rivet head in inches. No detailed 
analysis was done for the connections due to the lack of reliable information. 

The forces used to evaluate the connections in the four truss types came from the 
structural analysis of each truss type in Hangar 45. Each connection type 
represents a group of connections on each truss. The forces used for evaluation 
represent the maximum forces for all loading conditions at that location, as 
marked in Figures 6.1 through 6.5. These forces, however, are not the maximum 
forces on any connection in the connection type. Table 6.1 summarizes the 
connection types, the members framing into the connection, the tension forces on 
each member, and the member's maximum stress interaction ratio from the 
analysis of the trusses. 

Table 6.1 also includes the ratio of computed tension forces to the total shear 
capacity of the rivets. The shaft diameter of each rivet was calculated by taking 
the head diameter of the rivet and applying the equation shown above. The 
shear capacity of each rivet was taken from Table 1-A of AISC ASD 9th edition 
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according to its estimated size. The rivets were investigated for both A307 and 
A325 steels. It is most likely that the rivets are A325. The shear capacity of 
each rivet was then multiplied by the number of bolts connecting each member 
to get the total shear capacity of the rivets. For A325 bolts, no connections 
exceeded a ratio of 1.0. The highest ratio calculated was 0.771 for member #7741 
of connection type 34. For A307 bolts, five members exceeded a capacity ratio of 
1.0. However, the high probability that the rivets are A325 steel, taken together 
with the fact that all the member interaction stress ratios are low, leads to the 
judgment that the connections are strong enough to resist the analysis loads 
used in this investigation. 
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7  Repair of Deficient Members Observed 
During Inspection 
This chapter outlines immediate action needed, based on observations during 
inspection, to return damaged members to their original condition. Proposed 
repair for all deficient members is presented here with illustrative drawings. 
General notes for proposed repair techniques are shown in Figure D-l (Appendix 

D). 

Repair in Hangar 43 

Notes 1 through 3 are for the buckled members presented in Chapter 2. 
For Note 1, repair as shown in Figure D-2. For Notes 2 and 3, it is recommended 
to replace the damaged existing members with identical or slightly stronger 
members. The new members shall have the same connection details as the 
existing members with the same sizes and configurations of bolts and welds (if 

they exist). 

1. Tl-J 7/V (Double angle 6 x 3V* x 5/16 x 180 in.) 
• bent vertical member, one angle of the double angle section 

• repair as shown in Figure D-2 
• capacity-demand ratio is less than 0.5. 

2. T2-N 7/V (Double angle 6 x 3VS x 5/16 x 180 in.) 
• bent vertical member 
• capacity-demand ratio is less than 0.5. 

3. T2-A S21 (Double angle 3V& x 2x/2 x 5/16 x 360.5 in.) 
• bent double angle diagonal bracing members 
• capacity-demand ratio is 0.709. 

Notes 4 through 8 are for corroded members with reduced strength. 
Corrosion was classified as minor or major depending on the extent of corrosion 
observed in the member. More frequent painting is recommended to protect 
structural members from further corrosion. Minor corrosion is estimated to 
reduce the strength of the member by 5 percent whereas major corrosion is 
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estimated to result in a 10 percent reduction in strength of the members. Note 9 
pertains to strength reduction due to load attachments by both welded and 
bolted connections to the columns. The members reported in Note 9 were not 
damaged, but a 5 percent strength reduction was considered. 

4. All steel members in the hangar's open area 
• minor corrosion 
• 5 percent strength reduction 
• since capacity-demand ratio is less than 0.5, paint only as 

recommended in Figure D-l. 

5. Column N-5 V* (8-H-31, length: 426 in.) 
• major corrosion at the column's base 

• 10 percent strength reduction 
• analysis revealed that this column has a significant margin of safety; 

thus, paint only as recommended in Figure D-l. 

6. Column P-5 Vi (12-1-25, length: 426 in.) 
• major corrosion at the column's base 
• 10 percent strength reduction 
• analysis revealed that this column has a significant margin of safety; 

thus, paint only as recommended in Figure D-l. 

7. Column A-5 V* (8-H-31, length: 426 in.) 
• minor corrosion at the column's base 
• 5 percent strength reduction 
• since capacity-demand ratio is less than 0.5 as a result of the analysis, 

paint only as recommended in Figure D-l. 

8. Column AA-4 V4 (12-1-25, length: 426 in.) 
• minor corrosion of the column at the height of the concrete wall, 

approximately 5 ft above the floor 
• 5 percent strength reduction 
• analysis revealed that this column has a significant margin of safety; 

thus, paint only as recommended in Figure D-l. 

9. There are many attachments by both welds and bolted connections to the 
columns of lines 2 and 4. The members do not look damaged, but a 5 percent 
strength reduction was considered. Since capacity-demand ratio is 0.364, no 
action is recommended for this note. 
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Repair in Hangar 44 

Notes 1 through 6 are for missing, bent, or loose braces. 

1. Bracing rods, 7/8-in. diameter, 180 in. long, northeast door pocket, Line AA 

• loose and bent 
• tighten loose rods and replace existing bent rods with identical or 

slightly stronger members; the new members shall have the same 
connection details as the existing members with the same sizes and 

configurations of bolts and welds. 

2. Bays 19 and 20, between lines M and N (T1-M/19/V/HB to T2-N/21/V7HB 

single angle 4 x 3 x V4 x 400 in. and T1-M/21/V/HB to T2-N/19/V/HB single angle 

3V6x 2V6 xMx400 in.) 
• two missing horizontal diagonal bracing members 
• replace the missing members with members that are identical or 

slightly stronger than the original members, as taken from drawings; 
the new members shall have the same connection details as the original 
member with the same sizes and configurations of bolts and welds. 

3. Horizontal diagonal brace, T2-A/21/Y7HB to T1-B/23/V7HB (single angle 2Mt x 

2x/2 x VA x 400 in.) 
• buckled member 
• repair as shown in Figure D-3. 

4. T2-N S14 (double angle 3% x 2lA x 5/16 x 339 in.) 
• buckled diagonal bracing members 
• replace the existing members with identical or slightly stronger 

members; the new members shall have the same connection details as 
the existing members with same sizes and configurations of bolts and 

welds 
• capacity-demand ratio 0.545. 

5. Bracing rods, 7/8-in. diameter, 180 in. long, southwest door pocket, Line P 

• loose and bent 
• tighten loose rods and replace existing bent rods with identical or 

slightly stronger members; the new members shall have the same 
connection details as the existing members with the same sizes and 
configurations of bolts and welds. 

6. Bracing rods, 7/8-in. diameter, 180 in. long, northwest door pocket, Line P 

• loose and bent 
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• tighten loose rods and replace existing bent rods with identical or 
slightly stronger members; the new members shall have the same 
connection details as the existing members with the same sizes and 
configurations of bolts and welds. 

Notes 7 through 10 are for columns deteriorated by corrosion. 

7. Column AA - V* (12-1-25, length: 426 in.) 
• extensive corrosion of both flanges, one flange is split at the height of 

the concrete wall 
• repair as shown in Figure D-4. 

8. Column AA-1 VT. (12-1-40, length: 426 in.) 
• extensive corrosion of the flange and web of the column, concrete is 

missing at the top of the wall 
• repair as shown in Figure D-4. 

9. Column A- V2 (8-H-31, length: 426 in.) pp 5, 7 
• corrosion has split the flange of the column at the height of the concrete 

wall 
• repair as shown in Figure D-4 
• capacity-demand ratio is less than 0.5. 

10. Column N-5 (18-1-47, length: 426 in.) 
• major corrosion of the column web and flange at the base, with cracked 

concrete at the column base; corrosion most likely extends into the 
concrete, causing the concrete cracking 

• major corrosion of the flange at the height of the concrete wall 
• capacity-demand ratio less than 0.5 
• repair as shown in Figure D-5. 

Notes 11 through 13 are for columns with rusted base. 

11. Column A-l (18-1-47, length: 426 in.) 
• major corrosion of the column flange and attached plates at the base 
• capacity-demand ratio is less than 0.5 
• repair as shown in Figure D-5. 

12. Column P-l V4 (12-1-25, length: 426 in.) 
• major corrosion at the column base 
• repair as shown in Figure D-5. 
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13. Column N-5 VS (8-H-31, length: 426 in.) 
• major corrosion at the top of the concrete wall 
• major concrete crack at the top of the wall 
• replace the missing portion of the concrete wall using adequate 

reinforcement to ensure a strong connection to the existing wall 
• paint as recommended in Figure D-l 
• since capacity-demand ratio is less than 0.5, no further repair is 

required. 

Notes 14 through 19 are for members with minor corrosion. 

14. Column A-4 (18-1-64, length: 554 in.) 
• minor corrosion at the column base, bent flange 2 ft above the floor 

• paint as recommended in Figure D-l 
• since capacity-demand ratio is less than 0.5, no further repair is 

required. 

15. Column A-5 (18-1-47, length: 426 in.) 
• minor corrosion at the column base 
• 5 percent strength reduction 
• paint as recommended in Figure D-l 
• since capacity-demand ratio is less than 0.5, no further repair is 

required. 

16. Column A-5 V2 (8-H-31, length: 426 in.) 
• minor corrosion at the column base 
• 5 percent strength reduction 
• paint as recommended in Figure D-l 
• since capacity-demand ratio is less than 0.5, no further repair is 

required. 

17. Column N-l (18-1-47, length: 426 in.) 
• minor corrosion at the column base 
• 10 percent strength reduction 
• paint as recommended in Figure D-l 
• since capacity-demand ratio is less than 0.5, no further repair is 

required. 
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Notes 18 through 22 for members with other observations. 

18. Door pockets 
• water is entering the door pockets through openings in the outer wall 
• the openings need to be closed and sealed. 

19. All steel members in the hangar's open area 
• minor corrosion 
• 5 percent strength reduction 
• paint all steel surfaces. 

20. Tl- trusses, especially in the north half of the hangar 
• minor corrosion 
• 5 percent strength reduction 
• paint as recommended in Figure D-l. 

21. There are many attachments by both welds and bolts to the columns of lines 
2 and 4. The members do not look damaged, but a strength reduction of 5 
percent should be considered. 

• maximum capacity-demand ratio is 0.364 for column line 2 
• maximum capacity-demand ratio is 0.582 for column line 4 
• since capacity-demand ratios are low, no repair is required. 

22. The lower portion of the brick wall in the northwest door pocket along Line N 

is extensively damaged. 
s    • replace with reinforced concrete or repair by applying 1 in. coat of 

concrete over the brick. 

Repair in Hangar 45 

Notes 1 through 6 are for bent or loose members. 

1.   Diagonal bracing member, T1-B/17/V7HB to T2-A/19/V7HB (single angle SVz x 

2V2 x VA x 400 in.) 
• bent angle member, loose bolt at connection to the other bracing 

member 
• replace the damaged existing member with an identical or slightly 

stronger member; the new member shall have the same connection 
details as the existing member with the same sizes and configurations 
of bolts and welds 

• replace the loose bolt. 
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Tl-J 16/V (Double angle 6 x BV2 x 5/16 x 190 in.) 
• buckled vertical members 
• replace the existing member with an identical or slightly stronger 

member; the new member shall have the same connection details as the 
existing member with the same sizes and configurations of bolts and 

welds 
• capacity-demand ratio is 0.790. 

3. Horizontal bracing member, T1-L/7/V7HB to T1-M/7/WHB (single angle 3V4 x 

2x/2 xViX 400 in.) 
• buckled member 
• replace the existing member with an identical or slightly stronger 

member; the new member shall have the same connection details as the 
existing member with the same sizes and configurations of bolts and 

welds. 

4. Diagonal bracing rods, 7/8-in. diameter, 180 in. long, northwest door pocket, 

line P 
• bent and loose rods 
• if bent, replace the existing rod with an identical or slightly stronger 

member; the new member shall have the same connection details as the 
existing member with the same sizes and configurations of bolts and 
welds; tighten the rod if it is loose. 

5. Diagonal bracing rods, 7/8-in. diameter, 180 in. long, southeast door pocket, 

line AA 
• bent and loose rods 
• if bent, replace the existing rod with an identical or slightly stronger 

member; the new member shall have the same connection details as the 
existing member with the same sizes and configurations of bolts and 

welds; tighten the rod if it is loose. 

6. Column N-4 (18-1-64, length: 554 in.) 

• bent flange 2 ft above the floor 
• ignore if factor of safety is greater than 1.2 
• capacity-demand ratio is less than 0.5 (factor of safety is greater than 

2.0). 

Notes 7 through 12 are for columns with major corrosion. 

7. Column D-2 (18-1-85, length: 554 in.) 
• major corrosion at the column base; 20 percent strength reduction 
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• capacity-demand ratio is 0.867 
• repair as shown in Figure D-5. 

8. Column F-2 (18-1-85, length: 554 in.) 
• major corrosion at the column base 
• capacity-demand ratio is 0.867 
• repair as shown in D-5. 

9. Column N-4 (18-1-64, length: 554 in.) 
• corroded connections in the plane of line 4, both the plates and 

members show corrosion while the rivets do not 
• capacity-demand ratio is less than 0.5 
• paint as recommended in Figure D-l. 

10. Column N-5 (18-1-47, length: 426 in.) 
• major corrosion at the base of the column 
• capacity-demand ratio is less than 0.5 
• paint as shown in Figure D-l. 

11. T3, East Braced Bay 
• major corrosion of all members 
• capacity-demand ratio 0.558 
• paint as shown in Figure D-l. 

12. Column G-2 (18-1-85, length: 554 in.) 
• major corrosion at the column base 
• capacity-demand ratio is 0.867 
• repair as shown in Figure D-5. 

Notes 13 through 22 are for members with strength reduction due to 
minor corrosion. 

13. Tl-H, Tl-K, and Tl-J 
• corrosion of bottom chord members 
• clean and paint members as recommended in Figure D-l 
• capacity-demand ratio is 0.863. 

14. Column C-2 (18-1-85, length: 554 in.) 
• major corrosion of the flange at the column base 
• capacity-demand ratio is 0.867 
• paint as recommended in Figure D-l. 
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15. Column P-4 V2 (12-1-25, length: 543 in.) 
• minor corrosion at the column base; 5 percent strength reduction 

• paint as recommended in Figure D-l. 

16. T3, West Braced Bay 
• major corrosion at the clear height of the hangar, 32 ft above the floor, 

may indicate a leak in the roof in this area, although none was visible 

during inspection 
• capacity-demand ratio is less than 0.563 
• paint as recommended in Figure D-l. 

17. Column M-4 (18-1-85, length: 554 in.) 
• minor corrosion at the column base; 5 percent strength reduction 
• capacity-demand ratio is 0.897 with knee braces (high bending stress) 

• paint as recommended in Figure D-l. 

18. Column K-4 (18-1-85, length: 554 in.) 
• minor corrosion at the column base; 5 percent strength reduction 
• capacity-demand ratio is 0.897 with knee braces 
• paint as recommended in Figure D-l. 

19. Column D-4 (18-1-85, length: 554 in.) 
• minor corrosion at the column base; 5 percent strength reduction 
• capacity-demand ratio is 0.897 with knee braces 
• paint as recommended in Figure D-l. 

20. Column B-4 (18-1-85, length: 554 in.) 
• minor corrosion at the column base; 5 percent strength reduction 
• capacity-demand ratio is 0.897 with knee braces 
• paint as recommended in Figure D-l. 

21. Column B-2 (18-1-85, length: 554 in.) 
• minor corrosion at the column base; 5 percent strength reduction 

• capacity-demand ratio is 0.867 
• paint as recommended in Figure D-l. 

22. Column P-4 (12-1-25, length: 426 in.) 
• minor corrosion at the column base; 5 percent strength reduction 

• paint as recommended in Figure D-l. 
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Notes 23 through 25 are comments for analysis. 

23. There are many connections, both welds and bolts, to the columns of lines 2 
and 4. The members do not look damaged, but a strength reduction (5 to 10 
percent) should be considered. No action is recommended. 

24. A number of radiant heaters along both T2 trusses and SF frames are welded 
to the diagonal bracing members. The welding process seems to have had an 
effect on these members. There are visible heat effects on the side of the 
member opposite the weld. Isolate these structural members from the heaters. 

25. All steel members in the hangar's open area 
• minor corrosion 
• 5 percent strength reduction 
• paint all steel surfaces as recommended in Figure D-l. 

Repair in Hangar 47 

Notes 1 and 2 are related to buckled members. 

1. Tl-K 6/V (double angle 6 x3V4x 5/16x176.7 in.) 
• buckled vertical members 
• replace the existing members with identical or slightly stronger 

members; the new members should have the same connection details as 
the existing members with the same sizes and configurations of bolts 

and welds 
• capacity-demand ratio is less than 0.5. 

2. T2-N 21/V (double angle 6 xSVSx 5/16x173.3 in.) 
• one angle of double angle section is buckled 
• replace the damaged member with an identical or slightly stronger 

member; the new member should have the same connection details as 
the existing member with the same sizes and configurations of bolts 
and welds 

• capacity-demand ratio is less than 0.5. 

Notes 3 through 9 are for corroded members with deterioration in steel. 

The locations of corrosion that resulted in a split in the steel columns are 
summarized in Figure D-6 and repair is recommended in Figure D-4 unless 
otherwise noted. 
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3. Column N- V* (8-H-31, length: 426 in.) 
• deterioration on a column flange from corrosion at the height of the 

concrete wall 
• concrete cracked at the top of the wall 
• capacity-demand ratio is less than 0.5. 

4. Column N-5 V* (12-1-25, length: 426 in.) 
• deterioration on a column flange from corrosion at the top of the 

concrete 
• capacity-demand ratio is less than 0.5. 

5. Column A- **(8-H-31, length: 426 in.) 
• deterioration on column flanges from corrosion at the top of the 

concrete wall 
• capacity-demand ratio is less than 0.5. 

6. Column A-5V4(8-H-31, length: 426 in.) 
• previous repairs at the base of the column are exposed and corroded, 

the bolts are corroded to disappearing 
• deterioration on column flanges from corrosion at the top of the 

concrete wall 
• repair as shown in Figures D-4 and D-5 
• capacity-demand ratio is less than 0.5. 

7. Column P-4 Vi (12-1-25, length: 426 in.) 
• deterioration appeared on a column flange from corrosion at the top of 

the concrete. 

8. Column P- V% (12-1-25, length: 426 in.) 
• deterioration appeared on a column flange from corrosion at the top of 

the concrete. 

9. Column M-5 V2 (12-1-25, length: 426 in.) 
• deterioration appeared on column flanges from corrosion at the top of 

the concrete wall 
• capacity-demand ratio is less than 0.5. 

Notes 10 through 13 resulted from major corrosion. A10 percent reduction 
in strength for Notes 10 and 12 is recommended, whereas repair is required for 

Notes 11 and 13. 

10. Column A-l (18-1-47, length: 426 in.) 
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• major corrosion of the column at the height of the concrete wall; 10 
percent strength reduction is used in analysis 

• capacity-demand ratio is less than 0.5 
• paint as recommended in Figure D-l. 

11. Column B-2 (18-1-85, length: 554 in.) 
• major corrosion at the column's base causing the web to delaminate into 

thin sheets that stick out from the web 
• capacity-demand ratio is 0.576 
• repair as shown in Figure D-5. 

12. Column AA-1 VT. (12-1-40, length: 426 in.) 
• major corrosion of the column at the height of the concrete wall; 10 

percent strength reduction is used in analysis 
• paint as shown in Figure D-l. 

13. Column P-l XA (12-1-25, length: 426 in.) 
• major corrosion of previous repairs, including the base plate angles and 

bolts at the column's base 
• repair as shown in Figure D-5. 

Notes 14 through 24 are related to members with 5 percent strength 
reduction. All members have a large margin of safety. Thus, paint as 

recommended in Figure D-l. 

14. Column N-2 (18-1-46, length: 554 in.) 
• minor corrosion of the base plate and the column flange at its base; 5 

percent strength reduction will be used in analysis 
• capacity-demand ratio is less than 0.5. 

15. Column P-5 *4 (12-1-25, length: 426 in.) 
• minor corrosion; approximate strength reduction is 5 percent. 

16. Column D-2 (18-1-85, length: 554 in.) 
• minor corrosion at the column base; approximate strength reduction is 

5 percent 
• capacity-demand ratio is 0.576. 

17. Column G-2 (18-1-85, length: 554 in.) 
• minor corrosion at the column base; approximate strength reduction is 

5 percent 
• capacity-demand ratio is 0.576. 
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18. Column H-2 (18-1-85, length: 554 in.) 
• minor corrosion at the column base; approximate strength reduction is 

5 percent 
• capacity-demand ratio is 0.576. 

19. Column J-2 (18-1-85, length: 554 in.) 
• minor corrosion at the column base; approximate strength reduction is 

5 percent 
• capacity-demand ratio is 0.576. 

20. Column A-4 (18-1-64, length: 554 in.) 
• minor corrosion at the column base; approximate strength reduction is 

5 percent 
• capacity-demand ratio is less than 0.5. 

21. Column B-4 (18-1-85, length: 554 in.) 
• minor corrosion at the column base; approximate strength reduction is 

5 percent 
• capacity-demand ratio is less than 0.5. 

22. Column D-4 (18-1-85, length: 554 in.) 
• minor corrosion at the column base; approximate strength reduction is 

5 percent 
• capacity-demand ratio less than 0.5. 

23. Column K-4 (18-1-85, length: 554 in.) 
• minor corrosion at the column base; approximate strength reduction is 

5 percent 
• capacity-demand ratio is less than 0.5. 

24 Column A-5 (18-1-47, length: 426 in.) 
• minor corrosion at the column base; approximate strength reduction is 

5 percent 
• capacity-demand ratio is less than 0.5. 

Notes 25 and 26 are general comments to protect the structural 

members in the hangar. 

25. A number of radiant heaters along both T2 trusses and SF frames are welded 
to the diagonal bracing members. The welding process seems to have had an 
effect on these members.    There are visible heat effects on the side of the 
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member opposite the weld. Noted especially on member Tl-K 16/V (double angle 
6 x 3x/4 x 5/16 x 190 in.). Isolate these structural members from the heaters. 

26. Care should be taken to prevent rainwater from entering and collecting in 
the door pockets, as this water can damage the columns. Standing water was 
present in the door drains. 
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8  Retrofit Schemes for Members Failed in 
Analysis 
Appendix E shows schematic diagrams of the trusses with proposed retrofits, 
and includes the element-numbering and joint-numbering schemes. General 
notes about the proposed retrofits and detailed technical drawings can be found 

in Appendix F. 

Retrofit of T1 Truss 

Knee braces were added to the truss models for both the maximum and weighted 
average wind load conditions in all four hangars. The knee braces were double 
angles 8 x 8 x Vi made of A-36 steel. They were placed under the first and last 
bays of the truss. They extend from the first panel point of the truss' bottom 
chord at about a 30 degree angle to connect to the column 95 in. below the level 
of the bottom chord. These knee braces were investigated for all four hangars. 
Details for the knee braces are shown in Figure F-2 for Hangars 43 and 47 and 
Figure F-3 for Hangars 44 and 45. Figures E-l and E-2 show the element- 
numbering system and location of knee braces. Figures E-6 and E-7 show the 
joint-numbering system. Input and output files for SAP90 can be found in 

Appendix G. 

Retrofit of T2 Truss 

Knee braces were added to the truss models for all four hangars. The knee 
braces used were double angles 8 x 8 x XA made of A-36 steel. Four knee braces 
were used, two at the outer ends of the truss and two in the middle bays. The 
outer two were placed under the first and last bays from the panel points of the 
bottom chord down on a 30 degree angle to the outer columns 95 in. below the 
height of the bottom chord. The middle two braces were placed under bays 12 
and 13 from the panel points of the bottom chord to the center column, 
connecting at 95 in. below the height of the bottom chord. Details for the knee 
braces are shown in Figures F-4 and F-5 for Hangars 43 and 47 and Figure F-5 
for Hangars 44 and 45.    Figures E-3 and E-4 show the element-numbering 
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system and location of knee braces. Figures E-8 and E-9 show the joint- 
numbering system. Input and output files for SAP90 can be found in Appendix 

G. 

Retrofit of T3 Truss 

Four knee braces were added to the truss models for all four hangars. The knee 
braces used were double angles 8 x 8 x Vi of A-36 steel. Four knee braces were 
used, two at the outer bays and two at the center bays. The outer two extended 
from the first unsupported panel points of the bottom chord to the column 108 in. 
below the level of the bottom chord. The middle knee braces extended from the 
first unsupported panel points of the bottom chord to the center column, 108 in. 

below the height of the bottom chord. 

The outer two knee braces were found to overstress the column to which they 
were connected. The trusses of all four hangars were modeled with only the 
middle knee braces, which are supported by the center column. Details for the 
knee braces used in analysis are shown in Figure F-6 for Hangars 43, 44, and 45. 
Figure E-5 shows the element-numbering system and location of knee braces. 
Figure E-10 shows the joint-numbering system. Input and output files for 

SAP90 can be found in Appendix G. 

Further retrofit of members #7417 and #7420 was necessary in Hangars 43, 44, 
and 45, as shown in Chapter 9. The retrofit schemes for these members are 
shown in Figure F-7. Two half-inch plates are to be welded to the flanges of the 
section using tabs and 5/16 in. fillet welds. Adding these plates will greatly 
increase the bending strength of the member about the I-section's weak axis. 
The plates will also increase the area of the section by 187 percent and stabilize 
the flange from local buckling. Both effects will increase the compressive 
strength of the section as well. This will have the effect of making the members 

structurally sound for the loads used in analysis. 

Truss T3 of Hangar 47 has been modified to carry the larger-capacity crane that 
was installed. The members #7420 and #7417 were modified with the addition of 
two half-inch plates for each member. Also, columns were added to support the 
spans of the truss. These modifications can be seen in ijo drawing number 5- 
5712. Therefore, the retrofit schemes for members #7417 and #7420 do not apply 
for Hangar 47. The addition of knee braces is unnecessary for truss T3 in 

Hangar 47. 
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9  Structural Analysis of Members and 
Connections After Retrofit 

The addition of knee braces as described below for all trusses is recommended to 
reduce stress on truss members and connections, except for the T3 truss in 
Hangar 47 as discussed later. There may be difficulty in the construction of the 
knee braces in certain areas of the structure not foreseen in this report. For 
trusses not in need of knee braces as determined by this report, it is left to the 
client to decide whether it is worth the cost of construction. 

Analysis of T1 Truss With Knee Braces 

Note that the Tl truss in Hangars 43 and 47 is symmetric and any stress on a 
member can also be applied to its mirror image about the centerline. However, 
the Tl truss in Hangars 44 and 45 is not symmetric, and only the stresses shown 
apply to any given member. The weighted-average wind pressure shall be 
considered the more accurate wind loading. The maximum wind loading 
condition is considered for comparison. Decisions for retrofit are based on the 
weighted-average wind loading. 

When using the maximum wind load as discussed earlier, 31 members of the Tl 
truss in Hangars 43 and 47 had interaction stress ratios greater than 1.0 in 
tension. None of these ratios remained above one after the factors of safety were 
removed. In compression, 54 members were overstressed. After the factors of 
safety were removed 18 members remained overstressed. All these members are 
main diagonal members of the truss. Results are taken from Tables 9.1 and 9.2. 

When the weighted-average wind load was used for the Tl truss in Hangars 43 
and 47, no members were overstressed in tension before or after the factors of 
safety were removed. In compression, 30 members were overstressed with none 
remaining so after the factors of safety were removed. Results are taken from 

Tables 9.3 and 9.4. 

When using the maximum design wind pressure on the Tl truss in Hangars 44 
and 45, 38 members had interaction stress ratios greater than 1.0 in tension. 
After the factors of safety were removed none of these members remained 
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overstressed. In compression, 65 members were overstressed with 17 members 
remaining overstressed after the factors of safety were removed. Sixteen of 
these members are main diagonals of the truss. The other is an outside column 

of the bracing bay. Results are taken from Tables 9.5 and 9.6. 

When the weighted-average of the wind pressures was used on the Tl truss in 
Hangars 44 and 45, 10 members had interaction stress ratios greater than 1.0 in 
tension. After the factors of safety were removed, none of the members retained 
a stress ratio greater than 1.0. In compression, 36 members were overstressed. 
Member #867 was the only one to be overstressed without the factors of safety 
with a ratio of 1.009. This falls below the 5 percent rule of thumb and the 
member should be considered safe. Member #867 is a first floor outside column 
of the bracing bay and is supported by the outside wall. Results are taken from 
Tables 9.7 and 9.8. 

Analysis of T2 Truss With Knee Braces 

Note that the T2 truss in Hangars 43 and 47 is symmetric and stresses on a 
member also apply to its mirror image about the centerline. However, the T2 
truss in Hangars 44 and 45 is not symmetric and the stresses shown are the only 
ones that apply to any given member. 

No members of the T2 truss in Hangars 43 and 47 had an interaction stress ratio 
greater than 0.5 in tension. In compression, 18 members were overstressed. 
None of these remained overstressed after the factors of safety were removed. 
Results are taken from Tables 9.9 and 9.10. 

No members of the T2 truss in Hangars 44 and 45 had interaction stress ratios 
greater than 0.5 in tension. In compression, 15 members were overstressed with 
none remaining after the factors of safety were removed. Results are taken from 

Tables 9.11 and 9.12. 

Analysis of T3 Truss With Middle Knee Braces 

Note that the T3 truss was analyzed with four knee braces but the outer braces 
overstressed the supporting column and the configuration with only middle knee 
braces was adopted. Also note that all T3 trusses are symmetric and stresses on 
one member can be applied to its mirror image about the centerline. The 
uniform distribution of the weighted-average wind pressure shall be considered 
the more  accurate wind loading.     The  stepped wind loading condition is 



56 USACERL TR 99/27 

considered for comparison. Decisions for retrofit are based on the uniform, 

weighted-average wind loading. 

When the stepped wind distribution was used on the T3 truss in Hangars 43 and 
47, 5 members had interaction stress ratios greater than 1.0 in tension, none of 
which remained overstressed after the factors of safety were removed. In 
compression, 16 members were overstressed. Three members remained 
overstressed after the factors of safety were removed, #7411, #7417, and #7420 
with ratios 1.025, 1.533, and 1.516, respectively. All three members are 
diagonals of the truss. Member #7411 can be considered safe because the stress 
ratio falls below the 5 percent rule of thumb. Results are taken from Tables 9.13 

and 9.14. 

When the uniform distribution of the weighted-average of the wind pressures 
was used, 2 members had interaction stress ratios greater than 1.0 in tension 
with the factors of safety and none were overstressed without the factors of 
safety. In compression, 15 members were overstressed. Two remained 
overstressed with the factors of safety removed. They are both diagonals of the 
truss. These members are #7417 and #7420 with ratios 1.137 for both. Using 
retrofit schemes from Chapter 8 will increase the section 187 percent as well as 
increase the bending strength. These improvements will easily make the 
member structurally sound. Results are taken from Tables 9.15 and 9.16. 

The T3 truss in Hangar 47 has been modified to carry the larger capacity crane 
that was installed. Members #7420 and #7417 were modified with the addition 
of two half-inch plates for each member. Also, columns were added to support 
the spans of the truss. These modifications can be seen in ijo drawing number 5- 
5712. Therefore, the retrofit schemes for members #7417 and #7420 do not apply 
for Hangar 47. The addition of knee braces is not recommended for the T3 truss 

in Hangar 47. 

When the stepped wind distribution was used on the T3 truss in Hangars 44 and 
45, 9 had interaction stress ratios greater than 1.0 in tension. No members were 
overstressed after the factors of safety were removed. In compression, 17 
members were overstressed before the factors of safety were removed and 3 were 
overstressed after. The members are #7411, #7417, and #7420 with ratios of 
1.045, 1.370, and 1.341, respectively. All are diagonals of the truss. Member 
#7411 can be considered safe because the stress is below the 5 percent rule of 
thumb to account for conservatism. Results are taken from Tables 9.17 and 9.18. 

When the uniform distribution of the weighted average of the design wind 
pressures was used, 2 members had interaction stress ratios greater than 1.0 in 
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tension with none remaining overstressed after the factors of safety were 
removed. In compression, 8 members were overstressed with two remaining 
overstressed after the factors of safety were removed. These two members are 
#7417 and #7420 with ratios 1.164 for both. Both are main diagonals of the 
truss. Using retrofit schemes from Chapter 8 will increase the section 187 
percent as well as increase the bending strength. These improvements will 
easily make the member structurally sound. Results are taken from Tables 9.19 

and 9.20. 
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10 Conclusions 

To meet the overall objective of this project the technical approach shown in 

Chapter 1 was used. 

Structural analyses were performed for most dominant loading combinations. A 
significant number of members did not meet the allowable design stresses per 
AISC ASD code. However, comparing the actual stresses with evaluation 

allowable stresses reduced the list of failing members significantly. The 
evaluation allowable stresses are defined as the design allowable stresses with 

the factors of safety equal to 1.0. 

The use of knee braces in trusses to enhance the structural performance is 
common practice in new structures. The effects of retrofit of the trusses by 
adding knee braces was examined and presented. It was found that the addition 
of knee braces will reduce the stresses in all overstressed members and will 
increase the stresses in the columns with a significant margin of safety. Thus, 
retrofit of the trusses is highly recommended, except for truss T3 in Hangar 47, 
as shown in Chapter 8 and Appendix E. The addition of knee braces was found 
to be necessary for the Tl truss in Hangars 44 and 45. The addition of knee 

braces is optional for all other trusses. 

The addition of knee braces has further reduced the list of overstressed 
members. The only members remaining overstressed are in Hangars 43, 44, and 
45; they were 7417 and 7420 of the T3 truss. These members were proposed for 

retrofit, as shown in Figure F-7. 

Due to the lack of structural drawings, checking the structural adequacy of the 
connections was a challenge. Common types of connections were surveyed 
during inspection and their approximate sizes and configurations were collected 
and used in rough calculations. The stress interaction values of joint members 
and the shear capacity of the riveted bolts were examined for each connection 
type. Calculations for connection adequacy were made for A307 and A325 steel 

bolts. 

The use of A325 bolts in the calculations led to an engineering judgment that the 
connections are adequate to resist forces of connected members. The use of A307 
steel in the calculations would indicate that the connections are probably 
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inadequate to resist the forces of the connected members. However, it is believed 

that the bolts are in fact A325 riveted bolts. 

This report is also provided as a case study on the analysis of existing steel 

hangars vulnerable to wind loads. 
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Table 4.1. Truss T1 list of substituted members. 

Hangar 
Number 

Section as 
in Drawings 

Section Used 
for Analysis * 

Member 
Numbers 

43, 47 " 18-1-85 W14x76 576,600 
820-822 
871-873 

43,47 2L 8x6x7/16 2L8x6x1/2 501-508 
517-532 
541-548 

43, 47 18-1-47 W18x46 805-808 
835-838 

43,47 24-1-74 W24x68 809-812 
859-862 

43,47 18-1-70 W18x65 817,818 
867,868 

44, 45 " 18-1-85 W18x76 576,600 
820 
871-873 

44,45 2L 8x6x7/16 2L8x6x1/2 501-508 
517-532 
541-548 

44,45 18-1-47 W18x46 805-808 
835-838 

44,45 24-1-74 W24x68 809-812 
859-862 

44,45 18-1-70 W18x65 817,818 
867, 868 

' Sections are Standard AiSC Rolled Shapes 
* Also Applies to # 823 and # 874 for Trusses with Knee Braces 
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Table 4.2. Truss T2 list of substituted members. 

Hangar Section as Section Used Member 

Number in Drawings for Analysis * Numbers 

43, 47 " 18-1-64 W18x65 49, 50, 76,100 
371-373 
320-322 

43,47 2L6x6x9/16 2L6x6x1/2 51-54,59-61 
64-66,71-74 

43, 47 2L6x6x11/16 2L6x6x5/8 55-58 
67-70 

43,47 8-1-17 W8x18 301,352 

43,47 12-1-23 W12x22 302 
351 

43,47 10-1-21 W10x22 303,313 
354, 363 

43,47 14-1-30 W14x30 304, 308 
353, 355-358 

43,47 18-1-47 W18x46 309-312,317-319 
331,367-370 
359-362 

43,47 8-H-31 W8x31 *" 314-316 
364-366 

43,47 14-1-87 W14x90 88 
385 

44, 45 **** 18-1-64 W18x65 49,50,76,100 
371-373 
318,320,321 

44,45 2L6x6x9/16 2L6x6x1/2 51-54,59-61 
64-66,71-74 

44,45 2L6x6x11/16 2L6x6x5/8 55-58 
67-70 

44,45 8-1-17 W8x18 301 
352 

44,45 12-1-23 W12x22 351 

44,45 10-1-21 W10x22 303 
354, 363 

44,45 14-1-30 W14x30 302, 353 
355-358 

44,45 18-1-47 W18x46 312,314-319 
367-370 
359-362 

44,45 8-H-31 W8x31 *** 310,311,316 
364-366 

44,45 14-1-87 W14x90 88 
385 

* Sections are Standard AISC Rolled Shapes 
** Also Applies to # 333 and # 384 for Trusses with Knee Braces 

In Weak Axis Bending 
Also Applies to # 340 and # 384 for Trusses with Knee Braces 

*** 
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Table 4.3. Truss T3 list of substituted members. 

Hangar 
Number 

Section as 
in Drawings 

Section Used 
for Analysis * 

Member 
Numbers 

43,47 14-H-87 W14x90 7351,7355,7356,7360 
7376-7378, 7394-7396 

43,47 14-1-142 W14x145 7379-7381 
7391-7393 

43, 47 14-H-78 W14x72 7363, 7366-7369 
7364,7371,7372 

43,47 14x12-1-78 W14x74 7411,7418 
7419, 7426 

43,47 14x10-1-61 W14x61 7382, 7385 
7387, 7390 

43,47 14x8-1-43 W14x43 7383-7384, 7388-7389 
7417,7420,7425 

43, 47 " 33-1-200 W33x201 7386 
7397 

44,45 14-H-87 W14x90 7351,7355,7356,7360 
7376-7378, 7394-7396 

44,45 14-1-142 W14x145 7379-7381 
7391-7393 

44,45 14-H-78 W14x72 7363, 7366-7369 
7364,7371,7372 

44,45 14x12-1-78 W14x74 7411,7418 
7419,7426 

44,45 14x10-1-61 W14x61 7382, 7385 
7387, 7390 

44,45 14x8-1-43 W14X43 7383-7384, 7388-7389 
7417,7420,7425 

44,45 " 33-1-200 W33x201 7386 
7397 

* Sections are Standard AISC Rolled Shapes 
** Also Applies to # 8 for Trusses with Knee Braces 
*** All Sections are in Weak Axis Bending 
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Table 4.4. Truss SF list of substituted members. 

Type 

Number 

Section as 

in Drawings 

Section Used 

for Analysis * 

Member 

Numbers 

18-1-64 W18x65 1-3,113 

39-41,125 

12-1-40 W12x40 7821,7826 

7831,7832 

18-1-85 W18x76 4-38 

114-124 

10-1-21 W10x22 101-112 

14-1-30 W14x30 7823, 7830 

II 18-1-64 W18x65 62, 74, 75 

89,90,102 

II 14-1-30 W14x30 37-48 

II 18-1-85 W18x76 91-101,63-73 

76-88 

Sections are Standard AISC Rolled Shapes 
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Table 5.2 . Hangars 43 and 47 Truss T1 Maximum Win d, Ten sion. 

Computed N0FOS* 

Stress 

Ratio 

Stress 

Ratio Bay Mem. Section # Lenqth (in) AXL B33 AXL B33 

V 18-1 -85 576 160 

HT I 8x6x7/16 501 120 0.847 0.337 0.511 0.539 0.202 0.337 

r 8x6x7/16 502 120 0.847 0.336 0.511 0.539 0.202 0.337 

HB 6x6x3/8 551 240 

D   t 5x31/2x5/16 701 144 

b 5x31/2x5/16 702 144 

BV 3x2x1/4 601 82 

BD 3x2x1/4 626 146 

2 V 6x3-1/2x5/16 577 163 0.690 0.690 0.000 0.414 0.414 0.000 

2 HT I 8x6x7/16 503 120 1.104 0.540 0.564 0.696 0.324 0.372 

r 8x6x7/16 504 120 1.104 0.539 0.564 0.696 0.323 0.372 

2 HB 6x6x3/8 552 240 

2 D   t 5x3x5/16 703 145 

b 5x3x5/16 704 145 

2 BV 3x2x1/4 602 83 

2 BD 3x2x1/4 627 147 

3 V 6x31/2x5/16 578 167 0.508 0.508 0.000 0.305 0.305 0.000 

3 HT I 8x6x7/16 505 120 1.160 0.679 0.481 0.725 0.407 0.317 

r 8x6x7/16 506 120 1.159 0.678 0.481 0.724 0.407 0.317 

3 HB 6x6x3/8 553 240 

3 D   t 31/2x21/2x5/16 705 146 

b 31/2x21/2x5/16 706 146 

3 BV 3x2x1/4 603 85 

3 BD 3x2x1/4 628 148 

4 V 6x3-1/2x5/16 579 170 

4 HT I 8x6x7/16 507 120 1.151 0.747 0.403 0.714 0.448 0.266 

r 8x6x7/16 508 120 1.150 0.747 0.403 0.714 0.448 0.266 

4 HB 6x6x3/8 554 240 

4 D   t 3x21/2x5/16 707 147 

b 3x21/2x5/16 708 147 

4 BV 3x2x1/4 604 87 

4 BD 3x2x1/4 629 149 

5 V 6x31/2x5/16 580 173 

5 HT I 8x6x1/2 509 120 1.028 0.754 0.274 0.633 0.452 0.181 

r 8x6x1/2 510 120 1.028 0.754 0.274 0.633 0.452 0.181 

5 HB 6x6x1/2 555 240 

5 D   t 3x2x5/16 709 148 

b 3x2x5/16 710 148 

5 BV 3x2x1/4 605 88 

5 BD 3x2x1/4 630 150 

6 V 6x31/2x5/16 581 177 

6 HT I 8x6x1/2 511 120 0.889 0.698 0.190 0.544 0.419 0.125 

r 8x6x1/2 512 120 0.889 0.698 0.190 0.544 0.419 0.125 

6 HB 6x6x1/2 556 240 

6 D   t 4x3x5/16 711 149 

b 4x3x5/16 712 149 

6 BV 3x2x1/4 606 90 

6 BD 3x2x1/4 631 151 

* Factor of Safety for Bending is 1.5, for Tension it is 1.667 
x Element Section Properties Calculated by Hand 
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Computed N0FOS* 
Stress 
Ratio 

Stress 
Ratio Bay Mem. Section # Length (in) AXL B33 AXL B33 

7 V 6x31/2x5/16 582 180 
7 HT I 8x6x1/2 513 120 1.082 0.694 0.387 0.672 0.416 0.255 

r 8x6x1/2 514 120 1.081 0.694 0.387 0.672 0.416 0.255 

7 HB 6x6x1/2 557 240 
7 D   b 4x3x5/16 713 151 

t 4x3x5/16 714 151 
7 BV 3x2x1/4 607 90 
7 BD 3x2x1/4 632 149 
8 V 6x31/2x5/16 583 183 
8 HT I 8x6x1/2 515 120 1:154 0.577 0.577 0.727 0.346 0.381 

r 8x6x1/2 516 120 1.154 0.577 0.577 0.727 0.346 0.381 

8 HB 6x6x1/2 558 240 
8 D   b 3x2x5/16 715 152 

t 3x2x5/16 716 152 
8 BV 3x2x1/4 608 92 
8 BD 3x2x1/4 633 150 
9 V 6x31/2x5/16 584 187 0.621 0.621 0.000 0.373 0.373 0.000 

9 HT I 8x6x7/16 517 120 1,028 0.408 0.621 0.655 0.245 0.410 
r 8x6x7/16 518 120 1.028 0.407 0.621 0.654 0.244 0.410 

9 HB 6x6x3/8 559 240 
9 D   b 31/2x21/2x5/16 717 153 

t 31/2x21/2x5/16 718 153 
9 BV 3x2x1/4 609 93 
9 BD 3x2x1/4 634 151 
10 V 6x31/2x5/16 585 190 0.769 0.769 0.000 0.461 0.461 0.000 
10 HT I 8x6x7/16 519 120 0.801 0.190 0.611 0.517 0.114 0.403 

r 8x6x7/16 520 120 
10 HB 6x6x3/8 560 240 
10 D   b 4x3x5/16 719 154 

t 4x3x5/16 720 154 
10 BV 3x2x1/4 610 95 
10 BD 3x2x1/4 635 152 
11 V 6x4x3/8 586 193 0.725 0.725 0.000 0.435 0.435 0.000 
11 HT I 8x6x7/16 521 120 

r 8x6x7/16 522 120 
11 HB 6x6x3/8 561 240 0.976 0.901 0.075 0.590 0.541 0.050 
11 D   b 5x3x5/16 721 155 

t 5x3x5/16 722 155 
11 BV 3x2x1/4 611 97 
11 BD 3x2x1/4 636 153 
12 V 6x4x3/8 587 197 0.853 0.853 0.000 0.512 0.512 0.000 
12 HT I 8x6x7/16 523 120 

r 8x6x7/16 524 120 
12 HB 6x6x3/8 562 240 1.527 1.461 0.065 0.920 0.877 0.043 

12 D   b 5x31/2x5/16 723 156 
t 5x31/2x5/16 724 156 

12 BV 3x2x1/4 612 98 
12 BD 3x2x1/4 637 154 
* Factor of Safety for Bending is 1.5, for Tension it is 1.667 
x Element Section Properties Calculated by Hand 
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Computed NO FOS * 

Stress 

Ratio 

Stress 

Ratio Bay Mem. Section # Lenqth (in) AXL B33 AXL B33 

13 V W14x61 588 200 0.737 0.737 0.000 0.442 0.442 0.000 

13 HT I 8x6x7/16 525 120 

r 8x6x7/16 526 120 
0.043 

13 HB 6x6x3/8 563 240 1.527 1.461 0.065 0.920 0.877 

13 D   t 5x31/2x5/16 725 156 

b 5x31/2x5/16 726 156 

13 BV 3x2x1/4 613 98 

13 BD 3x2x1/4 638 154 

14 V 6x4x3/8 589 197 0.853 0.853 0.000 0.512 0.512 0.000 

14 HT I 8x6x7/16 527 120 

r 8x6x7/16 528 120 

14 HB 6x6x3/8 564 240 0.976 0.901 0.075 0.590 0.541 0.050 

14 D   t 5x3x5/16 727 155 

b 5x3x5/16 728 155 

14 BV 3x2x1/4 614 97 

14 BD 3x2x1/4 639 153 »->—-—. 

15 V 6x4x3/8 590 193 0.725 0.725 0.000 0.435 0.435 0.000 

15 HT I 8x6x7/16 529 120 0.800 0.189 0.611 0.517 0.113 0.403 

r 8x6x7/16 530 120 0.801 0.190 0.611 0.517 0.114 0.403 

15 HB 6x6x3/8 565 240 

15 D   t 4x3x5/16 729 154 

b 4x3x5/16 730 154 

15 BV 3x2x1/4 615 95 

15 BD 3x2x1/4 640 152 

16 V 6x31/2x5/16 591 190 0.769 0.769 0.000 0.461 0.461 0.000 

16 HT I 8x6x7/16 531 120 1.028 0.407 0.621 0.654 0.244 0.410 

r 8x6x7/16 532 120 1.028 0.408 0.621 0.655 0.245 0.410 

16 HB 6x6x3/8 566 240 

16 D   t 31/2x21/2x5/16 731 153 

b 31/2x21/2x5/16 732 153 

16 BV 3x2x1/4 616 93 ■ 

16 BD 3x2x1/4 641 151 

17 V 6x31/2x5/16 592 187 0.621 0.621 0.000 0.373 0.373 0.000 

17 HT I 8x6x1/2 533 120 1.154 0.577 0.577 0.727 0.346 0.381 

r 8x6x1/2 534 120 1.154 0.577 0.577 0.727 0.346 0.381 

17 HB 6x6x1/2 567 240 

17 D   t 3x2x5/16 733 152 

b 3x2x5/16 734 152 

17 BV 3x2x1/4 617 92 

17 BD 3x2x1/4 642 150 

18 V 6x31/2x5/16 593 183 

18 HT I 8x6x1/2 535 120 1.081 0.694 0.387 0.672 0.416 0.255 

r 8x6x1/2 536 120 1.082 0.694 0.387 0.672 0.416 0.255 

18 HB 6x6x1/2 568 240 

18 D   t 4x3x5/16 735 151 

b 4x3x5/16 736 151 

18 BV 3x2x1/4 618 90 ______ 

18 BD 3x2x1/4 643 149 

* Factor of Safety for Bending is 1.5, for Tension it is 1.667 
x Element Section Properties Calculated by Hand 
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Computed N0FOS* 

Stress 
Ratio 

Stress 
Ratio Bay Mem. Section # Length (in) AXL B33 AXL B33 

19 V 6x31/2x5/16 594 180 
19 HT I 8x6x1/2 537 120 0.889 0.698 0.190 0.544 0.419 0.125 

r 8x6x1/2 538 120 0.889 0.698 0.190 0.544 0.419 0.125 

19 HB 6x6x1/2 569 240 
19 D   b 4x3x5/16 737 149 

t 4x3x5/16 738 149 
19 BV 3x2x1/4 619 90 
19 BD 3x2x1/4 644 149 
20 V 6x31/2x5/16 595 177 
20 HT I 8x6x1/2 539 120 1.028 0.754 0.274 0.633 0.452 0.181 

r 8x6x1/2 540 120 11028 0.754 0.274 0.633 0.452 0.181 

20 HB 6x6x1/2 570 240 
20 D   b 3x2x5/16 739 148 

t 3x2x5/16 740 148 
20 BV 3x2x1/4 620 88 
20 BD 3x2x1/4 645 148 
21 V 6x31/2x5/16 596 173 
21 HT I 8x6x7/16 541 120 1.150 0.747 0.403 0.714 0.448 0.266 

r 8x6x7/16 542 120 1.151 0.747 0.403 0.714 0.448 0.266 

21 HB 6x6x3/8 571 240 
21 D   b 3x21/2x5/16 741 147 

t 3x21/2x5/16 742 147 
21 BV 3x2x1/4 621 87 
21 BD 3x2x1/4 646 147 
22 V 6x31/2x5/16 597 170 
22 HT I 8x6x7/16 543 120 1.159 0.678 0.481 0.724 0.407 0.317 

r 8x6x7/16 544 120 1.160 0.679 0.481 0.725 0.407 0.317 

22 HB 6x6x3/8 572 240 
22 D   b 31/2x21/2x5/16 743 146 

t 31/2x21/2x5/16 744 146 
22 BV 3x2x1/4 622 85 
22 BD 3x2x1/4 647 146 
23 V 6x31/2x5/16 598 167 0.508 0.508 0.000 0.305 0.305 0.000 

23 HT I 8x6x7/16 545 120 1.104 0.539 0.564 0.696 0.323 0.372 

r 8x6x7/16 546 120 1.104 0.540 0.564 0.696 0.324 0.372 

23 HB 6x6x3/8 573 240 
23 D   b 5x3x5/16 745 145 

t 5x3x5/16 746 145 
23 BV 3x2x1/4 623 83 
23 BD 3x2x1/4 648 145 
24 V 6x31/2x5/16 599 163 0.691 0.691 0.000 0.415 0.415 0.000 

24 HT I 8x6x7/16 547 120 0.847 0.336 0.511 0.539 0.202 0.337 

r 8x6x7/16 548 120 0.848 0.337 0.511 0.539 0.202 0.337 

24 HB 6x6x3/8 574 240 
24 D   b 5x31/2x5/16 747 144 0.554 0.524 0.019 0.327 0.314 0.013 

t 5x31/2x5/16 748 144 0.542 0.523 0.019 0.326 0.314 0.013 

24 BV 3x2x1/4 624 82 
24 BD 3x2x1/4 649 144 
End EV 18-1-85 600 160 
* Factor of Safety for Bending is 1.5, for Tension it is 1.667 
x Element Section Properties Calculated by Hand 
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Computed N0FOS* 

Stress 

Ratio 

Stress 

Ratio Bay Mem. Section # Length (in) AXL B33 AXL B33 

South 

End 

1S 18-1-47 805 78 0.623 0.045 0.575 0.407 0.027 0.380 

18-1-47 806 78 
18-1-47 807 78 
18-1-47 808 78 0.800 0.045 0.755 0.525 0.027 0.498 

2S 24-1-74 809 78 
24-1-74 810 78 
24-1-74 811 78 
24-1-74 812 78 

3S 18-1-70 818 161 

4S 18-1-70 817 181 0.743 0.017 0.726 0.489 0.010 0.479 

5S 18-1-85 822 43 0.563 0.197 0.366 0.360 0.118 0.242 

6S 18-1-85 821 161 0.651 0.181 0.470 0.419 0.109 0.310 

7S 18-1-85 820 181 0.635 0.084 0.551 0.414 0.050 0.364 

North 

End 

1N 18-1-47 835 78 0.628 0.064 0.671 0.481 0.038 0.443 

18-1-47 836 78 
18-1-47 837 78 
18-1-47 838 78 

2N 24-1-74 859 78 0.672 0.013 0.658 0.442 0.008 0.434 

24-1-74 860 78 
24-1-74 861 78 
24-1-74 862 78 0.965 0.013 0.952 0.636 0.008 0.628 

3N 18-1-70 868 161 
4N 18-1-70 867 181 
5N 18-1-85 873 43 0.563 0.197 0.366 0.360 0.118 0.242 

6N 18-1-85 872 161 0.651 0.181 0.470 0.419 0.109 0.310 

7N 18-1-85 871 181 0.808 0.109 0.699 0.527 0.065 0.461 

Total Overst ressed Members 30 0 

* Factor of Safety for Bending is 1.5, for Tension it is 1.667 
x Element Section Properties Calculated by Hand 
All Sections are Double Angles Unless Otherwise Noted 
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Table 5.3. Hangars 43 and 47 Truss T1 Maximum Wind, Compression. 

Computed NO FOS * 
Stress 
Ratio 

Stress 
Ratio Bay Mem Section # Length (in) K r AXL B33 AXL B33 

V 18-1-85 576 160 
HT 8x6x7/16 501 120 

r 8x6x7/16 502 120 
HB 6x6x3/8 551 240 
D   t 5x31/2x5/16 701 144 1.000 1.328 1.958 1.621 0.337 1.071 0.849 0.222 

b 5x31/2x5/16 702 144 1.000 1.328 1.890 1.582 0.308 1.032 0.828 0.203 
BV 3x2x1/4 601 82 
BD 3x2x1/4 626 146 

2 V 6x3-1/2x5/16 577 163 
2 HT 8x6x7/16 503 120 

r 8x6x7/16 504 120 
2 HB 6x6x3/8 552 240 
2 D   t 5x3x5/16 703 145 1.000 1.091 1.630 1.475 0.155 0.872 0.770 0.102 

b 5x3x5/16 704 145 1.000 1.091 1.601 1.450 0.151 0.856 0.757 0.100 
2 BV 3x2x1/4 602 83 
2 BD 3x2x1/4 627 147 

3 V 6x31/2x5/16 578 167 
3 HT 8x6x7/16 505 120 

r 8x6x7/16 506 120 
3 HB 6x6x3/8 553 240 1.000 1.879 1.002 0.782 0.220 0.553 0.408 0.145 
3 D    t 31/2x21/2x5/ 

16 
705 146 fa>Fe 0.906 

b 31/2x21/2x5/ 
16 

706 146 fa>Fe 0.832 

3 BV 3x2x1/4 603 85 
3 BD 3x2x1/4 628 148 
4 V 6x3-1/2x5/16 579 170 
4 HT 8x6x7/16 507 120 

r 8x6x7/16 508 120 
4 HB 6x6x3/8 554 240 1.000 1.879 1.642 1.091 0.551 0.933 0.569 0.364 
4 D   t 3x21/2x5/16 707 147 fa>Fe 0.508 

b 3x21/2x5/16 708 147 1.803 0.456 
4 BV 3x2x1/4 604 87 
4 BD 3x2x1/4 629 149 
5 V 6x31/2x5/16 580 173 
5 HT 8x6x1/2 509 120 

r 8x6x1/2 510 120 
5 HB 6x6x1/2 555 240 1.000 1.861 1.240 0.946 0.294 0.688 0.494 0.194 
5 D   t 3x2x5/16 709 148 

b 3x2x5/16 710 148 
5 BV 3x2x1/4 605 88 
5 BD 3x2x1/4 630 150 
6 V 6x31/2x5/16 581 177 
6 HT 8x6x1/2 511 120 

r 8x6x1/2 512 120 
6 HB 6x6x1/2 556 240 1.000 1.861 1.284 0.953 0.331 0.716 0.497 0.218 
6 D   t 4x3x5/16 711 149 

b 4x3x5/16 712 149 
6 BV 3x2x1/4 606 90 
6 BD 3x2x1/4 631 151 
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Computed NO FOS * 

Stress 
Ratio 

Stress 
Ratio Bay Mem Section # Length (in) K r AXL B33 AXL B33 

7 V 6x31/2x5/16 582 180 

7 HT I 3x6x1/2 513 120 
r 8x6x1/2 514 120 

7 HR 6x6x1/2 557 240 1.000 1.861 0.871 0.661 0.209 0.483 0.345 0.138 

7 R  b 4x3x5/16 713 151 1.000 1.168 1.411 0.954 0.457 0.799 0.498 0.302 

t 4x3x5/16 714 151 1.000 1.168 1;605 1.028 0.576 0.917 0.536 0.380 

7 BV 3x2x1/4 607 90 

7 BD 3x2x1/4 632 149 

8 V 6x31/2x5/16 583 183 2.249 1.670 0.676 0.676 0.000 0.353 0.353 0.000 

R HT I 8x6x1/2 515 120 

r 8x6x1/2 516 120 
8 HR 6x6x1/2 556 240 1.000 1.861 0.522 0.373 0.149 0.293 0.195 0.098 

8 n b 3x2x5/16 715 152 fa>Fe 1.271 

t 3x2x5/16 716 152 fa>Fe 1.295 

R RV 3x2x1/4 608 92 

R RD 3x2x1/4 633 150 

R V 6x31/2x5/16 584. 187 2.359 1.670 1.311 1.311 0.000 0.684 0.684 0.000 

9 HT I 8x6x7/16 517 120 
r 8x6x7/16 518 120 

9 HR 6x6x3/8 559 240 
9 D  b 31/2x21/2x5/ 

16 
717 153 fa>Fe 1.383 

t 31/2x21/2x5/ 
16 

718 153 fa>Fe 1.389 

9 BV 3x2x1/4 609 93 
9 BO 3x2x1/4 634 151 

m V 6x31/2x5/16 585 190 1.953 1.670 1.338 1.338 0.000 0.698 0.698 0.000 

m HT I 8x6x7/16 519 120 
r 8x6x7/16 520 120 

10 HR 6x6x3/8 560 240 

10 n h 4x3x5/16 719 154 fa>Fe 1.447 

t 4x3x5/16 720 154 fa>Fe 1.447 

10 RV 3x2x1/4 610 95 
10 BD 3x2x1/4 635 152 

11 V 6x4x3/8 586 193 2.400 2.131 1.301 1.301 0.000 0.679 0.679 0.000 

11 HT I 8x6x7/16 521 120 1.000 2.562 0.755 0.088 0.667 0.469 0.049 0.440 

r 8x6x7/16 522 120 1.000 2.562 0.789 0.089 0.701 0.512 0.049 0.463 

11 HR 6x6x3/8 561 240 1.000 1.879 0.575 0.481 0.095 0.314 0.251 0.063 

11 n h 5x3x5/16 721 155 fa>Fe 1.497 

t 5x3x5/16 722 155 fa>Fe 1.497 

11 BV 3x2x1/4 611 97 

11 BD 3x2x1/4 636 153 

1? V 6x4x3/8 587 197 2.178 2.131 1.336 1.336 0.000 0.697 0.697 0.000 

1? HT I 8x6x7/16 523 120 1.000 2.562 1.167 0.426 0.741 0.726 0.237 0.489 

r 8x6x7/16 524 120 1.000 2.562 0.918 0.426 0.492 0.561 0.237 0.325 

1? HR 6x6x3/8 562 240 1.000 1.879 0.841 0.714 0.127 0.456 0.373 0.084 

1? n b 5x31/2x5/16 723 156 fa>Fe 0.554 

t 5x31/2x5/16 724 156 fa>Fe 0.559 

1? BV 3x2x1/4 612 98 
12 BD 3x2x1/4 637 154 

* Factor of Safety for Bending is 1.5, for Axial Compression it is 5/3+3/8x(KL/rCc)-1/8x(KL/rCc)A3 
x Element Section Properties Calculated by Hand 
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Computed NO FOS * 
Stress 
Ratio 

Stress 
Ratio Bay Mem Section # Length (in) K r AXL B33 AXL B33 

13 V W14x61 588 200 
13 HT I 8x6x7/16 525 120 1.000 2.562 0.918 0.426 0.492 0.561 0.237 0.325 

r 8x6x7/16 526 120 1.000 2.562 1.167 0.426 0.741 0.726 0.237 0.489 
13 HB 6x6x3/8 563 240 1.000 1.879 0.855 0.714 0.142 0.466 0.373 0.094 
13 D   t 5x31/2x5/16 725 156 fa>Fe 0.559 

b 5x31/2x5/16 726 156 fa>Fe 0.554 
13 BV 3x2x1/4 613 98 
13 BD 3x2x1/4 638 154 
14 V 6x4x3/8 589 197 2.099 1.673 1.810 1.810 0.000 0.944 0.944 0.000 
14 HT I 8x6x7/16 527 120 1.000 2.562 0.789 0.089 0.701 0.512 0.049 0.463 

r 8x6x7/16 528 120 1.000 2.562 0.755 0.088 0.667 0.489 0.049 0.440 
14 HB 6x6x3/8 564 240 
14 D   t 5x3x5/16 727 155 fa>Fe 1.497 

b 5x3x5/16 728 155 fa>Fe 1.497 
14 BV 3x2x1/4 614 97 
14 BD 3x2x1/4 639 153 
15 V 6x4x3/8 590 193 2.323 2.131 1724 1.724 0.000 0.899 0.899 0.000 
15 HT I 8x6x7/16 529 120 

r 8x6x7/16 530 120 
15 HB 6x6x3/8 565 240 
15 D    t 4x3x5/16 729 154 fa>Fe 1.447 

b 4x3x5/16 730 154 fa>Fe 1447 
15 BV 3x2x1/4 615 95 
15 BD 3x2x1/4 640 152 

16 V 6x31/2x5/16 591 190 1.908 1.670 1.965 1.965 0.000 1.025 1.025 0.000 
16 HT I 8x6x7/16 531 120 

r 8x6x7/16 532 120 
16 HB 6x6x3/8 566 240 
16 D   t 31/2x21/2x5/ 

16 
731 153 fa>Fe 1.389 

b 31/2x21/2x5/ 
16 

732 153 fa>Fe 1.383 

16 BV 3x2x1/4 616 93 
16 BD 3x2x1/4 641 151 
17 V 6x31/2x5/16 592 187 2.317 2.131 1J65 1.965 0.000 1025 1.025 0.000 
17 HT I 8x6x1/2 533 120 1.000 2.562 0.524 0.323 0.201 0.312 0.179 0.133 

r 8x6x1/2 534 120 1.000 2.562 0.524 0.323 0.201 0.312 0.179 0.133 
17 HB 6x6x1/2 567 240 1.000 1.861 0.522 0.373 0.149 0.293 0.195 0.098 
17 D   t 3x2x5/16 733 152 fa>Fe 1.295 

b 3x2x5/16 734 152 fa>Fe 1271 
17 BV 3x2x1/4 617 92 
17 BD 3x2x1/4 642 150 
18 V 6x31/2x5/16 593 183 2.222 1.670 1.292 1.292 0.000 0.674 0.674 0.000 
18 HT I 8x6x1/2 535 120 1.000 2.562 0.511 0.371 0.140 0.299 0.206 0.092 

r 8x6x1/2 536 120 1.000 2.562 0.511 0.371 0.140 0.299 0.206 0.092 
18 HB 6x6x1/2 568 240 1.000 1.861 0.871 0.662 0.209 0.483 0.345 0.138 
18 D   t 4x3x5/16 735 151 1.000 1.272 1.605 1.028 0.577 0.918 0.537 0.381 

b 4x3x5/16 736 151 1.000 1.272 1.411 0.954 0.457 0.800 0.498 0.302 
18 BV 3x2x1/4 618 90 
18 BD 3x2x1/4 643 149 I 

* Factor of Safety for Bending is 1.5, for Axial Compression it is 5/3+3/8x(KL/rCc)-1 /8x(KL/rCc)A3 
x Element Section Properties Calculated by Hand 
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Computed NO FOS * 

Stress 
Ratio 

Stress 
Ratio Bay Mem Section # Lenqth (in) K r AXL R33 AXL R33 

19 V 6x31/2x5/16 594 180 
19 HT I 8x6x1/2 537 120 

r 8x6x1/2 538 120 
19 HB 6x6x1/2 569 240 1.000 1.861 1.285 0.953 0.331 0.716 0.497 0.218 

19 n b 4x3x5/16 737 149 
t 4x3x5/16 738 149 

19 RV 3x2x1/4 619 90 
19 RD 3x2x1/4 644 149 

?n V 6x31/2x5/16 595 177 
?0 HT I 8x6x1/2 539 120 

r 8x6x1/2 540 120 
20 HR 6x6x1/2 570 240 1.000 1.861 1.241 0.947 0.294 0.688 0.494 0.194 

?o D   b 3x2x5/16 739 148 
t 3x2x5/16 740 148 

?o RV 3x2x1/4 620 88 
20 RD 3x2x1/4 645 148 

21 V 6x31/2x5/16 596 173 
21 HT I 8x6x7/16 541 120 1.000 2.562 0.555 0.381 0.174 0.327 0.212 0.115 

r 8x6x7/16 542 120 1.000 2.562 0.555 0.381 0.174 0.327 0.212 0.115 

?1 HR 6x6x3/8 571 240 1.000 1.879 1.642 1.091 0.551 0.933 0.569 0.364 

21 D  b 3x21/2x5/16 741 147 fa>Fe 0.456 

t 3x21/2x5/16 742 147 fa>Fe 0.508 

21 RV 3x2x1/4 621 87 
21 RD 3x2x1/4 646 147 

22 V 6x31/2x5/16 597 170 1.884 1.378 1.143 1.143 0.000 0.596 0.596 0.000 

?? HT I 8x6x7/16 543 120 1.000 2.562 0.528 0.334 0.193 0.313 0.186 0.127 

r 8x6x7/16 544 120 1.000 2.562 0.528 0.334 0.193 0.313 0.186 0.127 

?? HR 6x6x3/8 572 240 1.000 1.879 1.002 0.782 0.220 0.553 0.408 0.145 

22 D   b 31/2x21/2x5/ 
16 

743 146 fa>Fe 0.832 

t 31/2x21/2x5/ 
16 

744 146 fa>Fe 0.906 

?? BV 3x2x1/4 622 85 
22 BD 3x2x1/4 647 146 
?3 V 6x31/2x5/16 598 167 1.716 1.378 1.264 1.264 0.000 0.659 0.659 0.000 

?3 HT I 8x6x7/16 545 120 
r 8x6x7/16 546 120 

23 HR 6x6x3/8 573 240 
23 D   b 5x3x5/16 745 145 1.000 1.091 1.601 1.450 0.151 0.856 0.757 0.100 

t 5x3x5/16 746 145 1.000 1.091 1^630 1.475 0.155 0.872 0.770 0.102 

23 RV 3x2x1/4 623 83 
23 BD 3x2x1/4 648 145 

24 V 6x31/2x5/16 599 163 1.502 1.378 1.346 1.346 0.000 0.702 0.702 0.000 

24 HT I 8x6x7/16 547 120 
r 8x6x7/16 548 120 

?4 HR 6x6x3/8 574 240 
24 D  b 5x31/2x5/16 747 144 1.000 1.328 1.891 1.582 0.308 1.032 0.828 0.203 

t 5x31/2x5/16 748 144 1.000 1.328 1958 1.621 0.337 1.071 0.849 0.222 

24 RV 3x2x1/4 624 82 
24 RD 3x2x1/4 649 144 

End EV 18-1-85 600 160 
' Factor of Safety for Bending is 1.5, for Axial Compression it is 5/3+3/8x(KL/rCc)-1/8x(KL/rCc)A3 
x Element Section Properties Calculated by Hand 
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Computed NO FOS * 
Stress 
Ratio 

Stress 
Ratio Bay Mem. Section # Length (in) K r AXL B33 AXL B33 

South 
End 

1S 18-1-47   _j 805 78 
18-1-47 806 78 
18-1-47 807 78 
18-1-47 808 78 

2S 24-1-74 809 78 1.000 9.542 0.666 0.026 0.640 0.438 0.015 0.422 

24-1-74 810 78 
24-1-74 811 78 
24-1-74 812 78 1.000 9.542 1.014 0.026 0.987 0.667 0.015 0.651 

3S 18-1-70 818 161 
4S 18-1-70 817 181 
5S 18-1-85 822 43 
6S 18-1-85 821 161 
7S 18-1-85 820 181 1.000 7.723 1.031 0.098 0.933 0.672 0.056 0.616 

North 
End 

1N 18-1-47 835 78 1.000 7.262 0.727 0.056 0.671 0.476 0.033 0.443 
18-1-47 836 78 
18-1-47 837 78 
18-1-47 838 78 1.000 7.262 0.728 0.056 0.673 0.477 0.033 0.444 

2N 24-1-74 859 78 
24-1-74 860 78 
24-1-74 861 78 
24-1-74 862 78 

3N 18-1-70 868 161 1.000 7.485 0.520 0.025 0.495 0.341 0.014 0.327 

4N 18-1-70 867 181 1.000 7.485 0.876 0.112 0.764 0.569 0.064 0.504 

5N 18-1-85 873 43 
6N 18-1-85 872 161 
7N 18-1-85 871 181 1.000 7.723 0.643 0.078 0.565 0.418 0.045 0.373 

Total Overstressed Members 63 22 

* Factor of Safety for Bending is 1.5, for Axial Compression it is 5/3+3/8x(KL/rCc)-1/8x(KL/rCc)A3 
x Element Section Properties Calculated by Hand 
All Sections are Double Angles Unless Otherwise Noted 
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Table 5.4. Hangars 43 and 47 Truss T1 Average Wind, Tension. 

Computed NO FOS * 

Stress 
Ratio 

Stress 
Ratio Bay Mem. Section # Length (in) AXL B33 AXL B33 

V 18-1 -85 576 160 
HT I 8x6x7/16 501 120 0.710 0.267 0.442 0.452 0.160 0.292 

r 8x6x7/16 502 120 0.709 0.267 0.442 0.452 0.160 0.292 

HB 6x6x3/8 551 240 
D  t 5x31/2x5/16 701 144 

b 5x31/2x5/16 702 144 
BV 3x2x1/4 601 82 
ÖD 3x2x1/4 626 146 

2 V 6x3-1/2x5/16 577 163 0.596 0.596 0.000 0.358 0.358 0.000 

2 HT I 8x6x7/16 503 120 0.909 0.435 0.474 0.574 0.261 0.313 

r 8x6x7/16 504 120 0.909 0.435 0.474 0.574 0.261 0.313 

2 HB 6x6x3/8 552 240 
2 D   t 5x3x5/16 703 145 

b 5x3x5/16 704 145 
2 BV 3x2x1/4 602 83 
2 BD 3x2x1/4 627 147 

3 V 6x31/2x5/16 578 167 * 

3 HT I 8x6x7/16 505 120 0.928 0.542 0.386 0.580 0.325 0.255 

r 8x6x7/16 506 120 0.927 0.541 0.386 0.579 0.325 0.255 

3 HB 6x6x3/8 553 240    -* 

3 D   t 31/2x21/2x5/16 705 146 
b 31/2x21/2x5/16 706 146 

3 BV 3x2x1/4 603 85 
3 BD 3x2x1/4 628 148 

4 V 6x3-1/2x5/16 579 170 
4 HT I 8x6x7/16 507 120 0.872 0.581 0.291 0.541 0.349 0.192 

r 8x6x7/16 508 120 0.871 0.580 0.291 0.540 0.348 0.192 

4 MB 6x6x3/8 554 240 
4 D   t 3x21/2x5/16 707 147 - 

b 3x21/2x5/16 708 147 
4 BV 3x2x1/4 604 87 
4 BD 3x2x1/4 629 149 

5 V 6x31/2x5/16 580 173 
5 HT I 8x6x1/2 509 120 0.772 0.558 0.214 0.476 0.335 0.141 

r 8x6x1/2 510 120 0.771 0.557 0.214 0.475 0.334 0.141 

5 HB 6x6x1/2 555 240 
5 D   t 3x2x5/16 709 148 

b 3x2x5/16 710 148 
5 BV 3x2x1/4 605 88 
5 BD 3x2x1/4 630 150 

6 V 6x31/2x5/16 581 177 
6 HT I 8x6x1/2 511 120 0.680 0.526 0.154 0.417 0.316 0.102 

r 8x6x1/2 512 120 0.680 0.526 0.154 0.417 0.316 0.102 

6 HB 6x6x1/2 556 240 
6 D   t 4x3x5/16 711 149 

b 4x3x5/16 712 149 
6 BV 3x2x1/4 606 90 
6 BD 3x2x1/4 631 151 i 

* Factor of Safety for Bending is 1.5, for Tension it is 1.667 
x Element Section Properties Calculated by Hand 
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ComDuted N0FOS* 

Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath (in) AXL B33 AXL B33 

7 V 6x31/2x5/16 582 180 
7 HT I 8x6x1/2 513 120 0.822 0.525 0.297 0.511 0.315 0.196 

r 8x6x1/2 514 120 0.822 0.525 0.297 0.511 0.315 0.196 
7 HB 6x6x1/2 557 240 
7 D   b 4x3x5/16 713 151 

t 4x3x5/16 714 151 
7 BV 3x2x1/4 6Q7 90 
7 BD 3x2x1/4 632 149 

8 V 6x31/2x5/16 583 183 

9 HT I 8x6x1/2 515 120 0.852 0.449 0.403 0.535 0.269 0.266 
r 8x6x1/2 516 120 0.852 0.449 0.403 0.535 0.269 0.266 

8 HB 6x6x1/2 558 240 
8 D   b 3x2x5/16 715 152 

t 3x2x5/16 716 152 
8 BV 3x2x1/4 6Q8 92 
8 BD 3x2x1/4 §?3 150 
9 V 6x31/2x5/16 584 187 
9 HT I 8x6x7/16 517 120 0.769 0.338 0.431 0.487 0.203 0.284 

r 8x6x7/16 518 120 0.769 0.338 0.431 0.487 0.203 0.284 
9 HB 6x6x3/8 559 240 
9 D   b 31/2x21/2x5/16 717 153 

t 31/2x21/2x5/16 71? 153 
9 BV 3x2x1/4 6Q9 93 
9 BD 3x2x1/4 634 151 
10 V 6x31/2x5/16 585 190 0.512 0 51? 0.000 0307 0.307 0.000 
10   . HT I 8x6x7/16 519 120 0.624 0.197 0.427 0.400 0.118 0.282 

r 8x6x7/16 520 120 0.623 0.196 0.427 0.399 0.118 0.282 

10 HB 6x6x3/8 560 240 
10 D   b 4x3x5/16 719 154 

t 4x3x5/16 720 154 

10 BV 3x2x1/4 610 95 
10 BD 3x2x1/4 635 152 

11 V 6x4x3/8 586 193 
11 HT I 8x6x7/16 521 120 

r 8x6x7/16 522 120 
11 HB 6x6x3/8 561 240 0.645 0.582 0.063 0.391 0.349 0.042 
11 D   b 5x3x5/16 721 155 

t 5x3x5/16 722 155 
11 BV 3x2x1/4 611 97 
11 BD 3x2x1/4 §36 153 
1? V 6x4x3/8 587 197 0.574 0.574 0.000 0344 0 344 o.nno 
12 HT I 8x6x7/16 523 120 

r 8x6x7/16 524 120 
12 HB 6x6x3/8 562 240 1.009 0.956 0.053 0.609 0.574 0.035 
12 D   b 5x31/2x5/16 723 156 

t 5x31/2x5/16 724 156 
12 BV 3x2x1/4 612 98 
12 BD 3x2x1/4 637 154 

* Factor of Safety for Bending is 1.5, for Tension it is 1.667 
x Element Section Properties Calculated by Hand 
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OomDuted NO FOR * 

Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath (in) AXL B33 AXL B33 

13 V W14x61 588 200 

13 HT 1 8x6x7/16 525 120 

r 8x6x7/16 526 120 

13 HB 6x6x3/8 563 240 1.007 0.956 0.051 0.607 0-574 0.034 

13 D   t 5x31/2x5/16 725 156 0.717 0.656 0.061 0.434 0.394 0.040 

b 5x31/2x5/16 726 156 0.718 0.657 0.061 0.434 0.394 0.040 

13 BV 3x2x1/4 613 98 

13 BD 3x2x1/4 638 154 

14 V 6x4x3/8 589 197 0514 0 514 0,000 0308 0,308 0,000 

14 HT 1 8x6x7/16 527 120 

r 8x6x7/16 528 120 

14 HB 6x6x3/8 564 240 0.684 0.634 0.050 0.413 0.380 0.033 

14 D   t 5x3x5/16 727 155 0.626 0.574 0.052 0-379 0.344 0.034 

b 5x3x5/16 728 155 0.638 0.586 0.052 0.386 0.352 0.034 

14 BV 3x2x1/4 614 97 

14 BD 3x2x1/4 639 153 

15 V 6x4x3/8 590 193 

15 HT 1 8x6x7/16 529 120 0.510 0.121 0.389 0.329 0.073 0.257 

r 8x6x7/16 530 120 0.511 0.122 0.389 0330 0.073 0.257 

15 HB 6x6x3/8 565 240 

15 D   t 4x3x5/16 729 154 

b 4x3x5/16 730 154 

15 BV 3x2x1/4 615 95 

15 BD 3x2x1/4 640 152 

1fi V 6x31/2x5/16 591 190 

16 HT 1 8x6x7/16 531 120 0.637 0.248 0.389 0.406 0.149 0.257 

r 8x6x7/16 532 120 0.637 0.248 0.389 0.406 0.149 0.257 

16 HB 6x6x3/8 566 240 

16 D   t 31/2x21/2x5/16 731 153 

b 31/2x21/2x5/16 732 153 

16 BV 3x2x1/4 616 93 

16 BD 3x2x1/4 641 151 

17 V 6x31/2x5/16 59? 187 

17 HT 1 8x6x1/2 533 120 0.523 0.322 0.201 0.326 0.193 0.133 

r 8x6x1/2 534 120 0.523 0.322 0.201 0.326 0.193 0.133 

17 HB 6x6x1/2 567 240 

17 D   t 3x2x5/16 733 152 

b 3x2x5/16 734 152 

17 BV 3x2x1/4 617 92 

17 BD 3x2x1/4 642 150 

18 V 6x31/2x5/16 593 183 

18 HT 1 8x6x1/2 535 120 0.670 0.422 0.248 0.417 0.253 0.164 

r 8x6x1/2 536 120 0.670 0.422 0.248 0.417 0.253 0.164 

18 HB 6x6x1/2 568 240 

18 D   t 4x3x5/16 735 151 

b 4x3x5/16 736 151 

18 BV 3x2x1/4 618 90 

18 BD 3x2x1/4 643 149 

* Factor of Safety for Bending is 1.5, for Tension it is 1.667 
x Element Section Properties Calculated by Hand 
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Cnmnirted NOFOS* 

Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath (in) AXL B33 AXL B33 

19 V 6x31/2x5/16 594 180 
19 HT I 8x6x1/2 537 120 0.555 0.424 0.131 0.341 0.254 0.086 

r 8x6x1/2 538 120 0.555 0.424 0.131 0.341 0.254 0.086 

19 HB 6x6x1/2 569 240 
19 D   b 4x3x5/16 737 149 

t 4x3x5/16 738 149 
19 BV 3x2x1/4 619 90 
19 BD 3x2x1/4 644 149 
20 V 6x31/2x5/16 595 177 
20 HT I 8x6x1/2 539 120 0.654 0.458 0.196 0.404 0.275 0.129 

r 8x6x1/2 540 120 0.655 0.459 0.196 0.405 0.275 0.129 

20 HB 6x6x1/2 570 240 
20 D   b 3x2x5/16 739 148 

t 3x2x5/16 740 148 
20 BV 3x2x1/4 620 88 
20 BD 3x2x1/4 645 148 
21 V 6x31/2x5/1 R 596 173 
21 HT I 8x6x7/16 541 120 0.709 0.449 0.260 0.441 0.269 0.172 

r 8x6x7/16 542 120 0.709 0.449 0.260 0.441 0.269 0.172 

21 HB 6x6x3/8 571 240 
21 D   b 3x21/2x5/16 741 147 

t 3x21/2x5/16 742 147 
21 BV 3x2x1/4 621 87 
21 BD 3x2x1/4 646 147 
?? V 6x31/2x5/16 597 170 
22 HT I 8x6x7/16 543 120 0.725 0.412 0.313 0.454 0.247 Q.2Q7 

r 8x6x7/16 544 120 0.725 0.412 0.313 0.454 0.247 0.207 

22 HB 6x6x3/8 572 240 
22 D    b 31/2x21/2x5/16 743 146 

t 31/2x21/2x5/16 744 146 
22 BV 3x2x1/4 622 85 
22 BD 3x2x1/4 647 146 
23 V 6x31/2x5/16 598 167 
23 HT I 8x6x7/16 545 120 0.681 0.326 0.355 0.430 0.196 0.234 

r 8x6x7/16 546 120 0.681 0.326 0.355 0.430 0.196 0.234 

23 HB 6x6x3/8 573 240 
23 D   b 5x3x5/16 745 145 

t 5x3x5/16 746 145 
23 BV 3x2x1/4 623 83 
23 BD 3x2x1/4 648 145 
24 V 6x31/2x5/16 599 163 
24 HT I 8x6x7/16 547 120 0.524 0.209 0.315 0.333 0.125 0.208 

r 8x6x7/16 548 120 0.525 0.210 0.315 0.334 0.126 0.208 

24 HB 6x6x3/8 574 240 
24 D   b 5x31/2x5/16 747 144 0.543 0.524 0.019 0.327 0.314 0.013 

t 5x31/2x5/16 748 144 0.541 0.522 0.019 0.326 0.313 0.013 

24 BV 3x2x1/4 624 82 
24 BD 3x2x1/4 W 144 

End. FV 18-1-85 fiOO 1fifl 

* Factor of Safety for Bending is 1.5, for Tension it is 1.667 
x Element Section Properties Calculated by Hand 
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ComDuted N0FOS* 
Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath (in) AXL B33 AXL B33 

South 
End 

1S 18-1-47 805 78 0.615 0.045 0.570 0.403 0.027 0.376 
18-1-47 806 78 
18-1-47 807 78 
18-1-47 808 78 0.793 0.045 0.748 0.521 0.027 0.494 

2S 24-1-74 809 78 
24-1-74 810 78 
24-1-74 811 78 
24-1-74 812 78 

3S 18-1-70 818 161 
4S 18-1-70 817 181 0.743 0.017 0.726 0.489 0.010 0.479 
5S 18-1-85 822 43 
6S 18-1-85 821 161 0.580 0.123 0.457 0.375 0.074 0.302 
7S 18-1-85 820 181 0.632 0.086 0.546 0.412 0.052 0.360 

North 
End 

1N 18-1-47 835 78 0.585 0.061 0.524 0.382 0.037 0.346 
18-1-47 836 78 
18-1-47 837 78 
18-1-47 838 78 

2N 24-1-74 859 78 0.671 0.013 0.658 0.442 0.008 0.434 
24-1-74 860 78 
24-1-74 861 78 
24-1-74 862 78 0.965 0.013 0.952 0.636 0.008 0.628 

3N 18-1-70 868 161 
4N 18-1-70 867 181 
5N 18-1-85 873 43 
6N 18-1-85 872 161 0.556 0.098 0.458 0.361 0.059 0.302 
7N 18-1-85 871 181 0.790 0.086 0.704 0.516 0.052 0.465 

I                    Total Overstressed Members ? o 

* Factor of Safety for Bending is 1.5, for Tension it is 1.667 
x Element Section Properties Calculated by Hand 
All Sections are Double Angles Unless Otherwise Noted 
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Table 5.5. Hangars 43 and 47 Truss T1 Average Wind, Compression. 

ComDuted N0FOS* 

Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath (in) K r AXL B33 AXL B33 

V 18-1-85 576 160 
HT I 8x6x7/16 501 120 

r 8x6x7/16 502 120 
HB 6x6x3/8 551 240 
D   t 5x31/2x5/16 701 144 1.000 1.328 1.605 1.407 0.198 0.867 0.737 0.131 

b 5x31/2x5/16 702 144 1.000 1.328 1.821 1.636 0.185 0.979 0.857 0.122 

BV 3x2x1/4 601 82 
BD 3x2x1/4 626 146 

2 V 6x3-1/2x5/16 577 163 1000 1378 nfins 0 609 0.000 0.318 0.318 0,000 

2 HT I 8x6x7/16 5W 120 
r 8x6x7/16 504 120 

2 HB 6x6x3/8 552 240 
2 D   t 5x3x5/16 703 145 1.000 1.091 1.341 1.234 0.107 0.714 0.644 0-071 

b 5x3x5/16 704 145 1.000 1.091 1.299 1.195 0.104 0.692 0.623 0.069 

2 BV 3x2x1/4 602 83 
2 BD 3x2x1/4 627 147 
3 V 6x31/2x5/16 57ft 167 1.000 1378 0568 0568 0.000 0.296 0,296 0.000 

3 HT I 8x6x7/16 505 120 
r 8x6x7/16 506 120 

3 HB 6x6x3/8 553 240 1.000 1.879 0.943 0.750 0.193 0.519 0.391 0.127 

3 D   t 31/2x21/2x5/16 705 146 4.218 0.683 

b 31/2x21/2x5/16 7Q6 146 2.253 0.639 

3 BV 3x2x1/4 603 85 
3 BD 3x2x1/4 ?28 148 
4 V 6x3-1/2x5/16 579 170 

4 HT I 8x6x7/16 507 120 
r 8x6x7/16 503 120 

4 HB 6x6x3/8 554 240 1.000 1.879 1.329 0.985 0.344 0.741 0.514 0.227 

4 D   t 3x21/2x5/16 7Q7 147 1.000 0.937 1.079 0.760 0.319 0.607 0.397 0.211 

b 3x21/2x5/16 709 147 1.000 0.937 0.925 0.683 0.242 0-516 0.356 0.160 

4 BV 3x2x1/4 m 87 
4 BD 3x2x1/4 62? 149 
5 V 6x31/2x5/16 5R0 173 

5 HT I 8x6x1/2 m 120 
r 8x6x1/2 510 120 

5 HB 6x6x1/2 555 240 1.000 1.861 1.011 0.820 0.191 0.554 0.428 0.126 

5 D   t 3x2x5/16 709 148 
b 3x2x5/16 710 148 

5 BV 3x2x1/4 605 88 
5 BD 3x2x1/4 6?P 150 
fi V 6x31/2x5/16 5fi1 177 

6 HT I 8x6x1/2 511 120 
r 8x6x1/2 512 120 

6 HB 6x6x1/2 555 240 1.000 1.861 1.013 0.809 0.204 0.557 0.422 0.135 

6 D   t 4x3x5/16 711 149 
b 4x3x5/16 712 149 

6 BV 3x2x1/4 606 90 

<? BD 3x2x1/4 631 151 

* Factor of Safety for Bending is 1.5, for Axial Compression it is 5/3+3/8x(KL/rCc)-1/8x(KL/rCc)A3 
x Element Section Properties Calculated by Hand 
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ComDuted _. N0FOS* 

Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath (in) K r AXL B33 AXL B33 

7 V 6x31/2x5/16 .58? 180 
7 HT I 8x6x1/2 513 120 

r 8x6x1/2 514 120 

7 HB 6x6x1/2 557 240 1.000 1.861 0.723 0.573 0.150 0.398 0.299 0.099 

7 D    b 4x3x5/16 713 151 1.000 1.168 0.989 0.751 0.238 0.549 0.392 0.157 

t 4x3x5/16 714 151 1.000 1.168 1.070 0.806 0.264 0.595 0.421 0.174 

7 BV 3x2x1/4 607 90 

7 BD 3x2x1/4 63? 149 

8 V 6x31/2x5/16 583 183 ??49 1.670 0960 0,960 0.000 0,501 0,501 0 000 

8 HT I 8x6x1/2 515 120 

r 8x6x1/2 516 120 

8 HB 6x6x1/2 558 240 

8 D   b 3x2x5/16 715 152 fa>Fe 0.936 

t 3x2x5/16 716 152 fa>Fe 0.940 

8 BV 3x2x1/4 608 92 

8 BD 3x2x1/4 633, 150 
q v 6x31/2x5/16 584 187 2.359 1.670 1457 14S7 0 000 0,7fi0 0,760 nooo 
g HT I 8x6x7/16 517 120 

r 8x6x7/16 518 120 

9 HB 6x6x3/8 559 240 fa>Fe 0.950 

g D    b 31/2x21/2x5/16 717 153 fa>Fe 0.947 

t 31/2x21/2x5/16 718 153 

9 BV 3x2x1/4 609 93 

9 BD 3x2x1/4 634 151 

10 V Rx31/?x5/16 585 190 1953 1670 1339* 1339 0,000 0,699 0 699 nooo 

10 HT I 8x6x7/16 5,19 120 

r 8x6x7/16 520 120 

10 HB 6x6x3/8 560 240 

10 D   b 4x3x5/16 719 154 fa>Fe 0.986 

t 4x3x5/16 720 154 fa>Fe 0.985 

10 BV 3x2x1/4 610 95 

10 BD 3x2x1/4 635 152 
11 V 6x4x3/8 586 193 2.400 2.131 130? 130? 0,000 0,679 0R79 0,000 

11 HT I 8x6x7/16 5?1 120 
r 8x6x7/16 5?? 120 

11 HB 6x6x3/8 561 240 1.000 1.879 0.575 0.480 0.095 0.313 0.250 0.063 

11 D    b 5x3x5/16 721 155 2.591 1004 

t 5x3x5/16 72? 155 2.585 0.975 

11 BV 3x2x1/4 611 97 

11 BD 3x2x1/4 ??? 153 

1? V 6x4x3/8 587 197 2178 2.131 i:337 1337 0,000 0,698 0,698 nooo 

12 HT I 8x6x7/16 523 120 1.000 2.562 0.701 0.239 0.462 0.438 0.133 0.305 

r 8x6x7/16 524 120 1.000 2.562 0.552 0.240 0.312 0.339 0.133 0.206 

12 HB 6x6x3/8 562 240 1.000 1.879 0.840 0.713 0.127 0.456 0.372 0.084 

12 D   b 5x31/2x5/16 723 156 4.040 0.408 

t 5x31/2x5/16 724 156 4.797 0.411 

12 BV 3x2x1/4 612 98 

12 BD 3x2x1/4 637 154 

* Factor of Safety for Bending is 1.5, for Axial Compression it is 5/3+3/8x(KL/rCc)-1/8x(KL/rCc)A3 
x Element Section Properties Calculated by Hand 
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ComDuted NOFOS* 
Stress 
Ratio 

Stress 
Ratio Bav Mem. Section If Lenath (in) K r AXL B33 AXL B33 

13 V W14x61 588 200 
13 HT I 8x6x7/16 525 120 1.000 2.562 0.539 0.298 0.241 0.325 0.166 0.159 

r 8x6x7/16 526 120 1.000 2.562 0.689 0.241 0.448 0.430 0.134 0.296 
13 HB 6x6x3/8 553 240 1.000 1.879 0.855 0.713 0.142 0.466 0.372 0.094 
13 D   t 5x31/2x5/16 725 156 2.202 0.358 

b 5x31/2x5/16 726 156 2.100 0.352 
13 BV 3x2x1/4 613 98 
13 BD 3x2x1/4 639 154 
14 V 6x4x3/8 589 197 2.099 1673 1811 1.811 0.000 0 945 0 945 0.000 
14 HT I 8x6x7/16 527 120 

r 8x6x7/16 528 120 
14 HB 6x6x3/8 564 240 
14 D   t 5x3x5/16 727 155 2.038 0.881 

b 5x3x5/16 728 155 ' 2.026 0.877 
14 BV 3x2x1/4 614 97 
14 BD 3x2x1/4 <??? 153 
15 V 6x4x3/8 590 193 2.323 2.131 1724 1.724 0.000 0.899 0.899 0.000 
15 HT I 8x6x7/16 529 120 

r 8x6x7/16 530 120 
15 HB 6x6x3/8 565 240 
15 D   t 4x3x5/16 729 154 fa>Fe 0.904 

b 4x3x5/16 730 154 fa>Fe 0.895 

15 BV 3x2x1/4 615 95 
15 BD 3x2x1/4 $40 152 
1fi V 6x31/2x5/16 591 190 1.30ft 167(1 iflfifi 1.966 0.000 ih?fi 1026 0000 
16 HT I 8x6x7/16 531 120 

r 8x6x7/16 532 120 
16 HB 6x6x3/8 556 240 
16 D   t 31/2x21/2x5/16 731 153 fa>Fe 0.822 

b 31/2x21/2x5/16 732 153 fa>Fe 0.811 
16 BV 3x2x1/4 616 93 

16 BD 3x2x1/4 641 151 
17 V 6x31/2x5/16 592 187 2.317 2.131 1967 1967 oono 1026 1.026 0.000 
17 HT I 8x6x1/2 533 120 1.000 2.562 0.523 0.322 0.201 0.312 0.179 0.133 

r 8x6x1/2 534 120 1.000 2.562 0.523 0.322 0.201 0.312 0.179 0.133 
17 HB 6x6x1/2 567 240 
17 D   t 3x2x5/16 733 152 fa>Fe 0.823 

b 3x2x5/16 734 152 fa>Fe 0.799 
17 BV 3x2x1/4 617 92 
17 BD 3x2x1/4 642 150 
18 V 6x31/2x5/16 593 183 2222 1.670 1293 1293 0000 0.675 0675 0000 
18 HT I 8x6x1/2 535 120 1.000 2.562 0.510 0.370 0.140 0.298 0.206 0.092 

r 8x6x1/2 536 120 1.000 2.562 0.511 0.371 0.140 0.299 0.206 0.092 
18 HB 6x6x1/2 568 240 
18 D   t 4x3x5/16 735 151 1.000 1.272 0.777 0.613 0.164 0.428 0.320 0.108 

b 4x3x5/16 736 151 1.000 1.272 0.708 0.556 0.152 0.391 0.290 0.100 
18 BV 3x2x1/4 618 90 
18 BD 3x2x1/4 64ß 149 I 
* Factor of Safety for Bending is 1.5, for Axial Compression it is 5/3+3/8x(KL/rCc)-1/8x(KL/rCc)A3 
x Element Section Properties Calculated by Hand 
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ComDuted N0FOS* 

Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath fin) K r AXL B33 AXL B33 

19 V 6x31/2x5/16 594 180 
19 HT I 8x6x1/2 537 120 

r 8x6x1/2 538 120 
19 HB 6x6x1/2 569 240 1.000 1.861 0.566 0.456 0.110 0.311 0.238 0.073 

19 D    b 4x3x5/16 737 149 
t 4x3x5/16 738 149 

19 BV 3x2x1/4 619 90 
19 BD 3x2x1/4 644 149 
?f) V 6x31/2x5/16 595 177 
20 HT I 8x6x1/2 539 120 

r 8x6x1/2 540 120 

20 HB 6x6x1/2 570 240 1.000 1.861 0.542 0.442 0.100 0.297 0.231 0.066 

20 D   b 3x2x5/16 739 148 
t 3x2x5/16 740 148 

20 BV 3x2x1/4 620 88 
20 BD 3x2x1/4 645 148 
21 V fi*-3l/?YR/1fi 596 173 
21 HT I 8x6x7/16 541 120 1.000 2.562 0.555 0.381 0.174 0.327 0.212 0.115 

r 8x6x7/16 54? 120 1.000 2.562 0.555 0.381 0.174 0.327 0.212 0.115 

21 HB 6x6x3/8 571 240 1.000 1.879 0.614 0.499 0.115 0.336 0.260 0.076 

21 D    b 3x21/2x5/16 741 147 1.000 0.937 0.618 0.485 0.133 0.341 0.253 0.088 

t 3x21/2x5/16 74? 147 1.000 0.937 0.734 0.573 0.161 0.405 0.299 0.106 

21 BV 3x2x1/4 621 87 
21 BD 3x2x1/4 646, 147 
?? V Rx31/?x5/16 597 170 1884 1378 1141 1.141 0.000 0,595 0595 nnon 

22 HT I 8x6x7/16 543 120 1.000 2.562 0.527 0.334 0.193 0.313 0.186 0.127 

r 8x6x7/16 544 120 1.000 2.562 0.527 0.334 0.193 0.313 0.186 0.127 

22 HB 6x6x3/8 572 240 
22 D    b 31/2x21/2x5/16 743 146 1.000 0.966 1.314 0.963 0-351 0.734 0.502 0.232 

t 31/2x21/2x5/16 744 146 1.000 0.966 1.433 1.019 0.414 0.805 0.532 0.273 

22 BV 3x2x1/4 62? 85 
22 BD 3x2x1/4 647 146 
?3 V 6x31/2x5/16 598 167 1.716 1.378 1:?fi3 1?fi3 0,000 0 659 DfiTO nnnn 

23 HT I 8x6x7/16 545 120 
•  r 8x6x7/16 546 120 

23 HB 6x6x3/8 573 240 
23 D    b 5x3x5/16 745 145 1.000 1.091 0.899 0.835 0.064 0.478 0.436 0.042 

t 5x3x5/16 746 145 1.000 1.091 0.925 0.860 0.065 0.492 0.449 0.043 

23 BV 3x2x1/4 6?3 83 
23 BD 3x2x1/4 648 145 
24 V fix31/?x5/1fi W 163 150? 1378 1345 1 345 0,000 0,702 0,702 nnoo 

24 HT I 8x6x7/16 547 120 
r 8x6x7/16 548 120 

24 HB 6x6x3/8 574 240 
24 D   b 5x31/2x5/16 747 144 1.000 1.328 0.980 0.896 0.084 0.525 0.469 0.055 

t 5x31/2x5/16 748 144 1.000 1.328 1.015 s - 0.929 0.086 0.543 0.486 0.057 

24 BV 3x2x1/4 624 82 
24 BD 3x2x1/4 649 144 

Fnrf FV 1R-I-AR 600 160 

* Factor of Safety for Bending is 1.5, for Axial Compression it is 5/3+3/8x(KL/rCc)-1/8x(KL/rCc)A3 
x Element Section Properties Calculated by Hand 
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ComDuted N0FOS* 

Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath (in) K r AXL B33 AXL B33 

South 
End 

1S 18-1-47 805 78 
18-1-47 8Q6 78 
18-1-47 807 78 
18-1-47 808 78 

2S 24-1-74 809 78 1.000 9.542 0.666 0.026 0.640 0.438 0.015 0.422 

24-1-74 810 78 
24-1-74 «11 78 
24-1-74 812 78 1.000 9.542 1.013 0.026 0.987 0.667 0.015 0.651 

3S 18-1-70 818 161 
4S 18-1-70 817 181 
5S 18-1-85 8?? 43 
6S 18-1-85 8?1 161 
7S 18-1-85 ?20 181 1.000 7.7?? 0.632 0.086 0.546 0.410 0.050 0.360 

North 
End 

1N 18-1-47 835 78 1.000 7?fi2 0727 nflRfi 0,671 047fi 0 033 0.443 
18-1-47 836 78 
18-1-47 (537 78 
18-1-47 838 78 1.000 7.262 0.729 0.056 0.673 0.477 0.033 0.444 

2N 24-1-74 859 78 
24-1-74 R6Q 78 
24-1-74 861 78 
24-1-74 862 78 

3N 18-1-70 868 161 1.000 7.485 0.520 0-025 0.495 0.341 0.014 0.327 

4N 18-1-70 867 181 1.000 7.485 0.883 0.086 0.797 0.576 0.049 0.526 

5N 18-1-85 873 43 
6N 18-1-85 872 161 1.000 2.611 0.556 0.098 0-459 0359 0.053 0.302 

7N 18-1-85 871 181 1.000 7.723 0.643 0.078 0.565 0.418 0.045 0.373 

Total Overstress ed Members, 47 3 

* Factor of Safety for Bending is 1.5, for Axial Compression it is 5/3+3/8x(KL/rCc)-1/8x(KL/rCc)A3 
x Element Section Properties Calculated by Hand 
All Sections are Double Angles Unless Otherwise Noted 
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Table 5.6. Hangars 44 and 45 Truss T1 Maximum Wind, Tension. 

ComDuted N0FOS* 

Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath (in) AXL B33 AXL B33 

V 18-1-85 576 160 
HT I 8x6x7/16 501 120 0.844 0.335 0.508 0.536 0.201 0.335 

r 8x6x7/16 502 120 0.843 0.335 0.508 0.536 0.201 0.335 

HB 6x6x3/8 551 240 
D   t 5x31/2x5/16 701 144 

b 5x31/2x5/16 702 144 
BV 3x2x1/4 601 82 
BD 3x2x1/4 626 146 

2 V 6x3-1/2x5/16 577 163 0.687 0687 0 000 0 41? 041? 0.000 
2 HT I 8x6x7/16 503 120 1.098 0.537 0.560 0.692 0.322 0.370 

r 8x6x7/16 504 120 1.097 0.537 0.560 0.692 0.322 0.370 

2 HB 6x6x3/8 552 240 
2 D   t 5x3x5/16 703 145 

b 5x3x5/16 704 145 
2 BV 3x2x1/4 602 83 
2 BD 3x2x1/4 627 147 
a V 6x31/2x5/16 578 167 0.505 0.505 0 000 0303 0303 0,000 
3 HT I 8x6x7/16 505 120 1.152 0.675 0.477 0.720 0.405 0.315 

r 8x6x7/16 506 120 1.151 0.675 0.477 0.720 0.405 0.315 

3 HB 6x6x3/8 553 240 
3 D   t 31/2x21/2x5/1 705 146 

b 31/2x21/2x5/1 706 146 
3 BV 3x2x1/4 603 85 
3 BD 3x2x1/4 628 148 
4 V 6x3-1/2x5/16 579 170 
4 HT  I 8x6x7/16 507 120 1.141 0.742 0.399 0.709 0.445 0.263 

r 8x6x7/16 508 120 1.141 0.742 0.399 0.709 0.445 0.263 

4 HB 6x6x3/8 554 240 ■ 

4 D   t 3x21/2x5/16 707 147 
b 3x21/2x5/16 708 147 

4 BV 3x2x1/4 604 87 
4 BD 3x2x1/4 629 149 
5 V 6x31/2x5/16 580 173 
5 HT I 8x6x1/2 509 120 1.018 0.748 0.270 0.627 0.449 0.178 

r 8x6x1/2 510 120 1.017 0.748 0.270 0.627 0.449 0.178 

5 HB 6x6x1/2 555 240 
5 D   t 3x2x5/16 709 148 

b 3x2x5/16 710 148 
5 BV 3x2x1/4 605 88 
5 BD 3x2x1/4 630 150 
fi V 6x31/2x5/16 581 177 
6 HT I 8x6x1/2 511 120 0.878 0.691 0.187 0.538 0.415 0.123 

r 8x6x1/2 512 120 0.878 0.691 0.387 0.670 0.415 0.255 

6 HB 6x6x1/2 556 240 
6 D   t 4x3x5/16 711 149 

b 4x3x5/16 712 149 
6 BV 3x2x1/4 606 90 
6 BD 3x2x1/4 631 151 

* Factor of Safety for Bending is 1.5, for Tension it is 1.667 
x Element Section Properties Calculated by Hand 
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ComDuted NOFOS* 

Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath (in) AXL B33 AXL B33 

7 V 6x31/2x5/16 582 180 
7 HT I 8x6x1/2 513 120 1.074 0.687 0.387 0.668 0.412 0.255 

r 8x6x1/2 514 120 1.073 0.687 0.387 0.668 0.412 0.255 

7 HB 6x6x1/2 557 240 

7 D   b 4x3x5/16 713 151 

t 4x3x5/16 714 151 
7 BV 3x2x1/4 <SQ7 90 
7 BD 3x2x1/4 632 149 

a V 6x31/2x5/16 583 183 
8 HT I 8x6x1/2 515 120 1.146 0.569 0.577 0.722 0.341 0.381 

r 8x6x1/2 516 120 1.145 0.568 0.577 0.722 0.341 0.381 

8 HB 6x6x1/2 558 240 

8 D   b 3x2x5/16 715 152 

t 3x2x5/16 716 152 

8 BV 3x2x1/4 608 92 

8 BD 3x2x1/4 W? 150 

9 V 6x31/2x5/16 584 187 0.624 0624 0 000 0374 0.374 0.000 

9 HT I 8x6x7/16 517 120 1.018 0.398 0.620 0.648 0.239 0.409 

r 8x6x7/16 518 120 1.017 0.397 0.620 0.647 0.238 0.409 

9 HB 6x6x3/8 559 240 
9 D   b 31/2x21/2x5/1 717 153 

t 31/2x21/2x5/1 718 153 

9 BV 3x2x1/4 609 93 

9 BD 3x2x1/4 634 151 
10 V 6x31/2x5/16 585 190 0 77? 0 77? nooo 0 463 0 463 0.000 

10 HT I 8x6x7/16 519 120 0.789 0.179 0.610 0.510 0.107 0.403 

r 8x6x7/16 520 120 0.788 0.178 0.610 0.509 0.107 0.403 

10 HB 6x6x3/8 560 240 
10 D   b 4x3x5/16 719 154 

t 4x3x5/16 720 154 
10 BV 3x2x1/4 610 95 
10 BD 3x2x1/4 635 152 

11 V 6x4x3/8 586 193 0.728 0.7?«      » ooon 0437 0 437 0000 

11 HT I 8x6x7/16 521 120 
r 8x6x7/16 522 120 

11 HB 6x6x3/8 561 240 0.968 0.893 0.075 0.585 0.536 0.050 

11 D   b 5x3x5/16 721 155 
t 5x3x5/16 722 155 

11 BV 3x2x1/4    . 611 97 
11 BD 3x2x1/4 636 153 

12 V 6x4x3/8 587 197 0 855 0855 onno 0 513 0 513 0 000 

12 HT I 8x6x7/16 523 120 
r 8x6x7/16 524 120 

12 HB 6x6x3/8 562 240 1.520 1.455 0.065 0.916 0.873 0.043 

12 D   b 5x31/2x5/16 723 156 
t 5x31/2x5/16 724 156 

12 BV 3x2x1/4 612 98 
12 BD 3x2x1/4 6?7 154 

* Factor of Safety for Bending is 1.5, for Tension it is 1.667 
x Element Section Properties Calculated by Hand 
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Ban. 
13_ 
11. 

IS- 
IS, 
1A- 
14 

14 

11. 
14_ 

15- 
15 

15_ 

il- 
ia- 
16 

16 

17_ 
17. 
IS- 

18. 
18_ 

18. 
li. 

Mem. 

HT I 

HB 

BV 

D   t 

BD 

HT I 

HB 
D   t 

BV 
BD 

HT I 

HB 
D   t 

BV 
BD 

HT 

HB 

BV_ 
BD 

HT 

HB 
D   t 

BV 
BD 

Section 
W14x61 
8x6x7/16 
8x6x7/16 
6x6x3/8 
5x31/2x5/16 
5x31/2x5/16 
3x2x1/4 
3x2x1/4 

M*3i8_ 
8x6x7/16 
8x6x7/16 
6x6x3/8 
5x3x5/16 
5x3x5/16 
3x2x1/4 
3x2x1/4 
6x4x3/8 
8x6x7/16 
8x6x7/16 

HT I 

HB 
D   t 

BV 
BD 

# 
588 
525 
526 
5i3_ 
725 
726 
£13_ 
638 
saa_ 
52L 
528 
564 
727 
728 
614 
£22. 

6x6x3/8 
4x3x5/16 
4x3x5/16 
3x2x1/4 
3x2x1/4 
Ry31/Pr5/1fi 
8x6x7/16 
8x6x7/16 
6x6x3/8 
31/2x21/2x5/1 
31/2x21/2x5/1 
3x2x1/4 
3x2x1/4 
fi*31/Pxfi/16 
8x6x1/2 
8x6x1/2 
6x6x1/2 
3x2x5/16 
3x2x5/16 
3x2x1/4 
3x2x1/4 
fi*31/Px.5/1fi 
8x6x1/2 
8x6x1/2 
6x6x1/2 
4x3x5/16 
4x3x5/16 
3x2x1/4 
3x2x1/4 

Length (in) 
200 

240 

32_ 

240 

520- 
529 

53Q_ 
565 
729 
720_ 
615 
640 
591_ 
531 
52L 
566 
731 
732 
6J£_ 
641 
592. 
533_ 
534 
5iZ_ 
73JL 
734 
617 
£42_ 

533- 
535 
536_ 
568 
735 
73i_ 
618 
643 

Stress 
Ratio 

120 
120 

156 
156 

154 

12L 
120 
120 

155 
155 
97 
153 
123_ 
120 
120 
240 
154 
154 
95 
152 
13SL 
120 
120 
240 
153 
153 
S3_ 
151 
1S7_ 
120 
120 
240 
152. 
152 
92 
152. 
m. 
120 
120 
240 
151 
IM. 
90. 
149 

0.739 

0,855 

0.968 

Computed 

AXL 
(U39_ 

1.520 

085.5 

0.893 

07P.8 
0.788 
0.789 

0.772 
1.017 
1.018 

M24- 
1.145 
1.146 

1PI3- 
1.074 

14§5_ 

H22S- 
0.178 
0J79_ 

0 772 
0.397 
0.398 

0,624 
0.568 
0.569 

0.687 
0.687 

* Factor of Safety for Bending is 1.5, for Tension it is 1.667 
x Element Section Properties Calculated by Hand 

0.000 

0.065 

B33 

0.000 

0.075 

0,000 
0.610 

MUL 

0,000 
0.620 
0.620 

0,000 
0.577 
0.577 

0.387 

QM- 

Stress 
Ratio 
M43_ 

0.916 

H513_ 

0.585 

DJ32. 

om. 
0.510 

0,463 
0.647 
0.648 

0,374 
0.722 
0.722 

0.668 
PJSL 

NOFOS' 

AXL 
0.443 

H873- 

JL513- 

0.536 

M37_ 
JUfiL 
0.107 

0,463 
0.238 
0.239 

nazi. 
0.341 
0.341 

0.412 
0.412 

B33 
0.000 

0.043 

MfflL 

0.050 

0,000 
0.403 
MOL 

0,000 
0.409 
0.409 

0„000 
MSL 
0.381 

0.255 
0.255 
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ComDuted NOFOS* 

Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath (in) AXL B33 AXL B33 

19 V 6x31/2x5/16 594 180 
19 HT I 8x6x1/2 537 120 0.878 0.691 0.187 0.538 0.415 0.123 

r 8x6x1/2 538 120 0.878 0.691 0.870 0.989 0.415 0.574 

19 HB 6x6x1/2 569 240 
19 D   b 4x3x5/16 737 149 

t 4x3x5/16 738 149 

19 BV 3x2x1/4 619 90 
19 BD 3x2x1/4 644 149 

20 V 6x31/2x5/16 595 177 

20 HT I 8x6x1/2 539 120 1.017 0.748 0.270 0.627 0.449 0.178 

r 8x6x1/2 540 120 1.018 0.748 0.270 0.627 0.449 0.178 

20 HB 6x6x1/2 570 240 

20 D   b 3x2x5/16 739 148 

t 3x2x5/16 740 148 

20 BV 3x2x1/4 620 88 
20 BD 3x2x1/4 645 148 
21 V 6x31/2x5/16 596 173 
21 HT I 8x6x7/16 541 120 1.140 0.742 0.399 0.709 0.445 0.263 

r 8x6x7/16 542 120 1.141 0.742 0.399 0.709 0.445 0.263 

21 HB 6x6x3/8 571 240 

21 D   b 3x21/2x5/16 741 147 
t 3x21/2x5/16 742 147 

21 BV 3x2x1/4 621 87 
21 BD 3x2x1/4 646 147 

22 V 6x31/2x5/16 597 170 
22 HT I 8x6x7/16 543 120 1.151 0.675 0.477 0.720 0.405 0.315 

r 8x6x7/16 544 120 1.152 0.675 0.477 0.720 0.405 0.315 

22 HB 6x6x3/8 572 240 
22 D   b 31/2x21/2x5/1 743 146 

t 31/2x21/2x5/1 744 146 
22 BV 3x2x1/4 622 85 
22 BD 3x2x1/4 647 146 
23 V 6x31/2x5/16 598 167 0.505 0.505 0 000 o.ana 0 303 onno 
23 HT I 8x6x7/16 545 120 1.097 0.537 0.560 0.692 0.322 0.370 

r 8x6x7/16 546 120 1.098 0.537 0.560 0.692 0.322 0.370 

23 HB 6x6x3/8 573 240 
23 D    b 5x3x5/16 745 145 

t 5x3x5/16 746 145 
23 BV 3x2x1/4 623 83 
23 BD 3x2x1/4 648 145 

24 V 6x31/2x5/16 599 163 0fiR7 0 687 onno 0 41? 041? 0.000 

24 HT I 8x6x7/16 547 120 0.843 0.335 0.508 0.536 0.201 0.335 

r 8x6x7/16 548 120 0.844 0.335 0.508 0.536 0.201 0.335 

24 HB 6x6x3/8 574 240 
24 D   b 5x31/2x5/16 747 144 

t 5x31/2x5/16 748 144 
24 BV 3x2x1/4 624 82 
24 BD 3x2x1/4 649 144 

End FV 18-1-85 600 IM 

* Factor of Safety for Bending is 1.5, for Tension it is 1.667 
x Element Section Properties Calculated by Hand 
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Bav 
South 
End 
North 
End 

Mem. 

ZS_ 

HL 

2N 

3N 
4N_ 

5N_ 
6N_ 
7N 

Section 
18-1-85 

18-1-47 
18-1-47 
18-1-47 
18-1-47 
24-1-74 
24-1-74 
24-1-74 
24-1-74 
18-1-70 
18-1-70 
18-1-85 
18-1-85 
18-1-85 

820 

fl35_ 
836 
837 
838 
859 
860 
861 
862 
868 
867 
873 
872 
871 

Length (in) 

m  
2S_ 
78 
78 
78 
78 
78 
78 
78 
161 
181 
43 
161 
181 

Tntal flvfirstrfisspri Msmhflrs 

Stress 
Ratio 
0.955 

1,275 
0.689 
0.541 
1.038 
1.389 
0.857 
0.695 
1.671 
0.964 

1.509 
0.631 
0.683 
1.410 

2L 

Computed 

AXL 
0.194 

n.H7S 
0.075 
0.075 
0.075 
0.022 
0.022 
0.022 
0.022 
0.047 

0.085 
0.172 
0.141 
0.156 

* Factor of Safety for Bending is 1.5, for Tension it is 1.667 
x Element Section Properties Calculated by Hand 
All Sections are Double Angles Unless Otherwise Noted 

B33 
0.761 

11S7_ 
0.614 
0.466 
0.963 
1.368 
0.835 
0.673 
1.649 
0.917 

1.424 
0.460 
0.543 
1.254 

Stress 
Ratio 

M1L 

n«3R 
0.450 
0.353 
0.681 
0.916 
0.564 
0.457 

MIL 
0.633 
0.991 
0.407 

0.443 
0.921 

N0FOS' 

AXL 
0.116 

nruR 
0.045 
0.045 
0.045 
0.013 
0.013 
0.013 
0.013 
0.028 
0.051 
0.103 
0.085 
0.094 

B33 
0.502 

0,790 
0.405 
0.308 
0.636 
0.903 
0.551 
0.444 

1.088 
0.605 
0.940 
0.304 
0.358 
0.828 
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Table 5.7. Hangars 44 and 45 Truss T1 Maximum Wind, Compression. 

ComDuted N0FOS* 

Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath (in) K r AXL B33 AXL B33 

V 18-1-85 576 160 
HT I 8x6x7/16 501 120 

r 8x6x7/16 502 120 
HB 6x6x3/8 551 240 
D   t 5x31/2x5/16 701 144 1.000 1.328 1.944 1.614 0.330 1.063 0.845 0.218 

b 5x31/2x5/16 702 144 1.000 1.32? 1.876 1.574 0.302 1.023 0.824 0.199 

BV 3x2x1/4 601 82 
BD 3x2x1/4 626 146 

? V 6x3-1/2x5/16 577 163 1.552 1.378 1037 1.037 noon 0 541 0.541 0,000 
2 HT I 8x6x7/16 503 120 

r 8x6x7/16 504 120 
2 HB 6x6x3/8 552 240 1.000 1.879 0.639 0.498 0.141 0.353 0.260 0.093 

2 D   t 5x3x5/16 703 145 1.000 1.091 1.620 1.467 0.153 0.866 0.765 0.101 

b 5x3x5/16 704 145 1.000 1.091 1.590 1.441 0.149 0.850 0.752 0.098 

2 BV 3x2x1/4 602 83 
2 BD 3x2x1/4 ?27 147 
3 V 6x31/2x5/16 57R 167 1.769 1378 io?n to?o nnnn n.532 0,532 o.onn 
3 HT I 8x6x7/16 505 120 

r 8x6x7/16 505 120 
3 HB 6x6x3/8 553 240 1.000 1.879 1.107 0.867 0.239 0.610 0.452 0.158 

3 D   t 31/2x21/2x5/16 705 146 fa>Fe 0.858 

b 31/2x21/2x5/16 706 146 fa>Fe 0.825 

3 BV 3x2x1/4 603 85 
3 BD 3x2x1/4 628 148 
4 V 6x3-1/2x5/16 579 170 1933 1378 nans nans nnnn 0.419 0,419 0,000 
4 HT I 8x6x7/16 507 120 

r 8x6x7/16 508 120 
4 HB 6x6x3/8 554 240 1.000 1.879 1.737 1.122 0.615 0.991 0.585 0.406 

4 D   t 3x21/2x5/16 707 147 46.280 0.501 

b 3x21/2x5/16 708 147 1.656 0.449 

4 BV 3x2x1/4 604 87 
4 BD 3x2x1/4 629 149 
5 V 6x31/2x5/16 580 173 
5 HT I 8x6x1/2 509 120 

r 8x6x1/2 510 120 
5 HB 6x6x1/2 555 240 1.000 1.861 1.278 0.968 0,310 0.710 0.505 0.205 

5 D   t 3x2x5/16 703 148 
b 3x2x5/16 710 148 

5 BV 3x2x1/4 605 88 
5 BD 3x2x1/4 6?9 150 
fi v 6x31/2x5/16 5fi1 177 
6 HT I 8x6x1/2 511 120 

r 8x6x1/2 512 120 
6 HB 6x6x1/2 556 240 1.000 1.861 1-318 0.973 0.345 0.735 0.508 0.228 

6 D   t 4x3x5/16 711 149 
b 4x3x5/16 71? 149 

6 BV 3x2x1/4 606 90 
6 BD 3x2x1/4 931 151 

* Factor of Safety for Bending is 1.5, for Axial Compression it is 5/3+3/8x(KL/rCc)-1/8x(KL/rCc)A3 
x Element Section Properties Calculated by Hand 
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Confuted N0FOS* 

Stress 
Ratio 

Stress 
Ratio Bav Mem Section # Lenath (in) K r AXL B33 AXL B33 

7 V 6x31/2x5/16 58? 180 
7 HT I 8x6x1/2 513 120 

r 8x6x1/2 514 120 
7 HB 6x6x1/2 557 240 1.000 1.861 0.89? 0.677 0.215 0.495 0.353 0.142 

7 D    b 4x3x5/16 713 151 1.000 1.168 1.43? 0.963 0.469 0.812 0.50? 0.310 

t 4x3x5/16 714 151 1.000 1.168 1.634 1.038 0.596 0.935 0.542 0.393 

7 BV 3x2x1/4 607 90 
7 BD 3x2x1/4 63? 149 
0 \i 6x31/2x5/16 583 183 2249 1.670 1339 1339 0000 0.699 0,699 nnnn 
£  
8 HT I 8x6x1/2 515 120 

r 8x6x1/2 516 120 

8 HB 6x6x1/2 558 240 1.000 1.861 0.539 0.387 0.152 0.302 0.202 0.100 

8 D    b 3x2x5/16 715 152 fa>Fe 1.277 

t 3x2x5/16 716 152 fa>Fe 1.301 

8 BV 3x2x1/4 60S 92 ■ 

8 BD 3x2x1/4 633 150 
Q V 6x31/2x5/16 584 187 2 359 1670 2089 2,089 0,000 1.090 1,090 0,000 

9 HT I 8x6x7/16 517 120 
r 8x6x7/16 518 120 

9 HB 6x6x3/8 559 240 
9 D    b 31/2x21/2x5/16 717 153 fa>Fe 1-389     „ 

t 31/2x21/2x5/16 718 153 fa>Fe 1.395 

9 BV 3x2x1/4 609 93 

9 BD 3x2x1/4 634 151 

m V 6x31/2x5/16 585 190 1.953 1670 1868 1868 0000 0975 0975 0000 

10 HT I 8x6x7/16 519 1?0 
r 8x6x7/16 520 120 

10 HB 6x6x3/8 560 240 

10 D    b 4x3x5/16 719 154 fa>Fe 1447 

t 4x3x5/16 720 154 fa>Fe 1.447 

10 BV 3x2x1/4 610 95 

10 BD 3x2x1/4 635 152 
11 V 6x4x3/8 586 193 2.400 2131 1698 16QS nnnn 0,886 0,886    • 0 000 

11 HT  I 8x6x7/16 521 120 1.000 2.562 Q.767 0.101 0.666 0.496 0.056 0.440 

r 8x6x7/16 52? 120 1.000 2.562 0.801 0.102 0.700 0.519 0.057 0.462 

11 HB 6x6x3/8 561 240 1.000 1.879 0.6?? 0.524 0.098 0.338 0.273 0.065 

11 D    b 5x3x5/16 721 155 fa>Fe 1.505 

t 5x3x5/16 72? 155 fa>Fe 1.497 

11 BV 3x2x1/4 611 97 
11 BD 3x2x1/4 636 153 

12 V 6x4x3/8 587 197 2178 2131 1.671 1671 nnnn 0,872 0,872 nnnn 

12 HT I 8x6x7/16 523 1?0 1.000 2.562 1.181 0.440 0.741 0.734 0.245 0.489 

r 8x6x7/16 524 120 1.000 2.56? 0.931 0.440 0.491 0.569 0.245 0.3?4 

12 HB 6x6x3/8 56? 240 1.000 1.879 0.88? 0.750 0.132 0.478 0.391 0.087 

12 D   b 5x31/2x5/16 723 156 fa>Fe 0.554 

t 5x31/2x5/16 724 156 fa>Fe 0.56? 

12 BV 3x2x1/4 61? 98 

12 BD 3x2x1/4 6?7 154   

* Factor of Safety for Bending is 1.5, for Axial Compression it is 5/3+3/8x(KL/rCc)-1/8x(KL/rCc)A3 
x Element Section Properties Calculated by Hand 
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ComDuted NOFOS* 

Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath fin) K r AXL B33 AXL B33 

13 V W14x61 588 200 
13 HT I 8x6x7/16 525 120 1.000 2.562 0.931 0.440 0.000 0.245 0.245 0.000 

r 8x6x7/16 526 120 1.000 2.562 1.181 0.440 0.741 0.734 0.245 0.489 

13   • HB 6x6x3/8 563 240 1.000 1.879 0.898 0.750 0.148 0.489 0.391 0.098 

13 D   t 5x31/2x5/16 725 156 fa>Fe 0.562 

b 5x31/2x5/16 726 156 fa>Fe 0.554 

13 BV 3x2x1/4 613 98 
13 BD 3x2x1/4 S?8 154 
14 V 6x4x3/8 5fi9 197 2099 1.673 1790 1.790 0 000 0934 0.934 0.000 

14 HT I 8x6x7/16 527 120 1.000 2.562 0.801 0.102 0.700 0.519 0.057 0.462 

r 8x6x7/16 52? 120 1.000 2.562 0.767 0.101 0.666 0.496 0.056 0.440 

14 HB 6x6x3/8 564 240 1.000 1.879 0.501 0.405 0.096 0.275 0.211 0.063 

14 D   t 5x3x5/16 727 155 fa>Fe 1.497 

b 5x3x5/16 728 155 fa>Fe 1.506 

14 BV 3x2x1/4 614 97 
14 BD 3x2x1/4 63? 153 
15 V 6*4x3/8 590 193 2 323 2131 if»« 1698 0 000 0.886 0.886 0.000 

15 HT I 8x6x7/16 529 120 
r 8x6x7/16 530 120 

15 HB 6x6x3/8 565 240 
15 D   t 4x3x5/16 729 154 fa>Fe 1.447 

b 4x3x5/16 730 154 ta>Fe 1.447 

15 BV 3x2x1/4 615 95 
15 BD 3x2x1/4 64Q 152 
1fi V 6x31/2x5/16 591 190 1.908 167(1 1 930 1930 0000 1007 1007 0 000 

16 HT I 8x6x7/16 531 120 1.000 2,562 0.536 0.296 0.240 0.323 0.164 0.158 

r 8x6x7/16 532 120 1.000 2.562 0.536 0.296 0.240 0.323 0.164 0.158 

16 HB 6x6x3/8 56$ 240 
16 D   t 31/2x21/2x5/16 731 153 fa>Fe 1.395 

b 31/2x21/2x5/16 732 153 fa>Fe '1.389 

16 BV 3x2x1/4 616 93 
16 BD 3x2x1/4 641 151 
17 V 6x31/2x5/16 59? 187 2.317 2.131 1.926 1.926 0000 1.00S 1005 0.000 

17 HT I 8x6x1/2 533 120 1.000 2.562 0.560 0.357 0.203 0.332 0.198 0.134 

r 8x6x1/2 534 120 1.000 2.562 0.560 0.357 0.203 0.332 0.198 0.134 

17 HB 6x6x1/2 567 240 1.000 1.861 0.539 0.387 0.152 0.302 0.202 0.100 

17 D   t 3x2x5/16 733 152 fa>Fe 1.301 

b 3x2x5/16 734 152 fa>Fe 1.277 

17 BV 3x2x1/4 617 92 
17 BD 3x2x1/4 642 150 
18 V 6x31/2x5/16 593 183 2 22? 1.670 1:232 123? 0.000 0 643 0 643 0.000 

18 HT I 8x6x1/2 535 120 1.000 2.562 0.544 0.401 0.143 0.317 0.223 0.094 

r 8x6x1/2 536 120 1.000 2.562 0.544 0.401 0.143 0.317 0.223 0.094 

18 HB 6x6x1/2 569 240 
18 D   t 4x3x5/16 735 151 1.000 1.272 1.634 1.038 0.596 0.935 0.542 0.393 

b 4x3x5/16 736 151 1.000 1.272 1.432 0.963 0.469 0.812 0.503 0.310 

18 BV 3x2x1/4 618 90 

19  BD 3x2x1/4 643 149 

* Factor of Safety for Bending is 1.5, for Axial Compression it is 5/3+3/8x(KL/rCc)-1/8x(KL/rCc)A3 
x Element Section Properties Calculated by Hand 
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BiL 
19 

Ji. 

19 
19 

19 
19 

2D_ 
20 

20 
20 

20 
20 
21 
21 

21 
21 

21 
21 
22. 
22 

22 
22 

22 
22 
23. 
23 

23 
23 

23 
23 

24. 
24 

24 
24 

24 
24 
JEnd. 

Mem. 

HT I 

HB 
D   b 

BV 
BD 

HT I 

HB 

BD 

Section 
6x31/2x5/16 
8x6x1/2 
8x6x1/2 
6x6x1/2 
4x3x5/16 
4x3x5/16 
3x2x1/4 
3x2x1/4 
fi*31/?x5/1fi 
8x6x1/2 
8x6x1/2 
6x6x1/2 

D   b 3x2x5/16 
3x2x5/16 

BV 
3x2x1/4 

HT 

HB 
D    b 

BV 
BD 

HT I 

HB 
D_JL 

BV 
BD 

HT I 

HB 
D    b 

BV 
BD 

HB 

594 
537 
538 
569 
737 
738 
619 
644 
525_ 
539 
540 
570 
739 
740 

3x2x1/4 I620 
645 

Bvai/P»s/lfi 
8x6x7/16 
8x6x7/16 
6x6x3/8 
3x21/2x5/16 
3x21/2x5/16 
3x2x1/4 
3x2x1/4 
fiy31/P*5/1fi 
8x6x7/16 
8x6x7/16 
6x6x3/8 
31/2x21/2x5/16 
31/2x21/2x5/16 
3x2x1/4 
3x2x1/4 
fi*31/PxS/16 
8x6x7/16 
8x6x7/16 
6x6x3/8 
5x3x5/16 
5x3x5/16 
13x2x1/4 
3x2x1/4 
Rx31/PxK/1fi 

Length (in) 
180 
120 
120 
240 
149 
149 
90 
149 
177 
120 
120 
240 

148 
safi. 
541 
542 
571 
741 
742 
&2± 
646 
527_ 
543 
544 
572 
743 
744 
,622 
647 
598_ 
545 
546 
573 
745 
746 
623 
648 

148 
148 

±Z3_ 
120 
120 
240 
147 
147 
SL 
147 
m. 
120 
120 
240 
146 
146 
85 
146 

1BL. 
120 
120 
240 
145 
145 
83 
145 

HT 8x6x7/16 
8x6x7/16 
6x6x3/8 

D    b 

BV 
BD 
EL 

i5ä9_ 
547 
548 
574 

5x31/2x5/16 
5x31/2x5/16 
3x2x1/4 
3x2x1/4 
18-I-S5 

240 
747 
748 
624 
649 
ML 

1£3_ 
120 
120 

144 
144 
82 
144 

JfiQ_ 

1.000 

1.000 
1.000 
1.000 

2,278 
1.000 
1.000 
JLQOJL 

1.884 
1.000 
1.000 
1.000 

1716 
1.000 
1.000 

1.000 

Stress 
Ratio 

1.861 1.318 

2.562 0.527 

2.562 0.527 

1.861 

1,670 
2.562 
2.562 
1SZL 

1,378 
2.562 
2.562 
1.879 

laza. 
£5J2_ 

2EL 

1.000 

1502 

1.000 
1.000 

.091 
JJBL 

Computed 

AXL 

0.973 

0.413 
0.413 

1.278 0.968 

0,545 
0.594 
0.594 
1.737 
1.656 
46.244 

1256 
om_ 
0.560 
-1.050 
,fa>Fe 
fa>Fe 

B33 

0.345 

0,545 
0.401 
0.402 
1.122 

-25ß_ 
0.350 
0.350 
0.816 

135L 
0.523 

isa. 
i§20_ 
1S20_ 

1378 

1.328 
1.328 

1.414 

1.876 
1.944 

135L 
0.273 
0.274 

Stress 
Ratio 

10.735 

0.114 
0.114 

0.310 

0,000 
0.192 
0.192 
0.615 

nnnn 
0.210 
0.210 
0.234 

0.249 
0.249 

AXL 

0.508 

0.305 
0.305 
0.710 

0284 
0.350 
0.350 
0.991 
0.449 
0.501 

0655 
0.333 
0.333 
0.580 
0.825 
0.858 

0,708 
0.316 
0.317 

1.441 
L467_ 

1,414 

1.574 
1.614 

0.149 
0.153 

0,000 

0.302 
0.330 

0.850       0.752 

N0FOS*  

0.230 
0.230 
0.505 

0.284 
0.223 
0.223 
0.585 

0,655 
0.194 
0.194 
0.426 

0,708 
0.152 

om. 

0.866       0.765 

0,738 

1023. 
063 

JLZ38_ 

0.824 
0.845 

* Factor of Safety for Bending is 1.5, for Axial Compression it is 5/3+3/8x(KL/rCc)-1/8x(KL/rCc)A3 

x Element Section Properties Calculated by Hand 

B33 

0.228 

0.075 
0.075 
0.205 

0.127 
0.127 
0.406 

0,000 
0.139 
0.139 
0.154 

MQ0- 
0.164 
LO.164 

0.098 
0.101 

nnoo 

0.199 
0.218 
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ComDuted N0FOS* 

Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath (in) K r AXL B33 AXL B33 

South 7S 18-1-85 8?0 384 1.000 7.723 0.529 0.016 0.513 0.347 0.009 0.339 

North 
End 

1N 18-1-47 835 78 mnn 7?fi? 1407 0.099 1308 0,922 0.058 0.863 

18-1-47 936 78 1.000 7.262 0.815 0.099 0.716 0.531 0.058 0.473 

18-1-47 837 78 1.000 7.262 0.653 0.099 0.554 0.424 0.058 0.366 

18-1-47 838 78 1.000 7.262 £331 0.099 1.232 0.871 0.058 0.813 

2N 24-1-74 859 78 1.000 9.542 i;874 0.037 1.837 1,234 0.022 1.212 

24-1-74 860 78 1.000 9.542 0.825 0.037 0.788 0.542 0.022 0.520 

24-1-74 861 78 1.000 9.542 0.905 0.037 0.868 0.595 0.022 0.573 

24-1-74 862 78 1.000 9.542 1 511 0.037 1.474 0.995 0.022 0.973 

3N 18-1-70 368 161 1.000 7.485 0.884 0.044 0.840 0.580 0.025 0.554 

4N 18-1-70 867 181 1.000 7.485 1.530 0.148 1.383 0.998 0.085 0.913 

5N 18-1-85 373 43 1.000 2.611 0.597 0.101 0.496 0336 0.059 0.327 

6N 18-1-85 872 161 
7N 18-1-85 371 181 1.000 7.723 1*765 0.173 1.593 1.151 0.100 1.051 

Total Overstressed Members.. 72 25 

* Factor of Safety for Bending is 1.5, for Axial Compression it is 5/3+3/8x(KL/rCc)-1/8x(KL/rCc)A3 
x Element Section Properties Calculated by Hand 
All Sections are Double Angles Unless Otherwise Noted 
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Table 5.8. Hangars 44 and 45 Truss T1 Average Wind, Tension. 

' finmnuted NO FOR-* 

Stress 
Ratio 

Stress 
Ratio Bav Mem Section # Lenath (in) AXL B33 AXL B33 

V 18-1 -85 576 160 
HT I 8x6x7/16 501 120 0.685 0.257 0.428 0.437 0.154 0.282 

r 8x6x7/16 502 120 0.684 0.256 0.428 0.436 0.154 0.282 

HB 6x6x3/8 551 240 
D   t 5x31/2x5/16 701 144 

b 5x31/2x5/16 702 144 
BV 3x2x1/4 601 82 
BD 3x2x1/4 626 146 

p V 6x3-1/2x5/16 577 163 0 577 0 577 nooo 0,346 0346 0,000 
2 HT I 8x6x7/16 503 120 0.871 0.418 0.453 0.550 0.251 0.299 

r 8x6x7/16 504 120 0.870 0.417 0.453 0.549 0.250 0.299 

2 HB 6x6x3/8 552 240 
2 D   t 5x3x5/16 703 145 

b 5x3x5/16 704 145 
2 BV 3x2x1/4 602 83 
2 BD 3x2x1/4 627 147 
T V 6x31/2x5/16 578 167 
3 HT I 8x6x7/16 505 120 0.878 0.516 0.362 0.549 0.310 0.239 

r 8x6x7/16 506 120 0.878 0.516 0.362 0.549 0.310 0.239 

3 HB 6x6x3/8 553 240 
3 D   t 31/2x21/2x5/16 705 146 

b 31/2x21/2x5/16 706 146 
3 BV 3x2x1/4 603 85 
3 BD 3x2x1/4 628 148 
4 V Rx3-1/?x.5/1 R 579 170 
4 HT I 8x6x7/16 507 120 0.824 0.533 0.291 0.512 0.320 0.192 

r 8x6x7/16 508 120 0.824 0.533 0.291 0.512 0.320 0.192 

4 HB 6x6x3/8 554 240 
4 D   t 3x21/2x5/16 707 147 

b 3x21/2x5/16 708 147 
4 BV 3x2x1/4 604 87 
4 BD 3x2x1/4 629 149 
5 V fix31/?xR/1fi 580 173 
5 HT I 8x6x1/2 509 120 0.741 0.539 0.202 0.457 0.323 0.133 

r 8x6x1/2 510 120 0.741 0.539 0.202 0.457 0.323 0.133 

5 HB 6x6x1/2 555 240 
5 D   t 3x2x5/16 709 148 

b 3x2x5/16 710 148 
5 BV 3x2x1/4 605 88 
5 BD 3x2x1/4 630 150 
6 V 6x31/2x5/16 581 177 
6 HT I 8x6x1/2 511 120 0.644 0.502 0.142 0.395 0.301 0.094 

r 8x6x1/2 512 120 0.643 0.501 0.142 0.394 0.301 0.094 

6 HB 6x6x1/2 556 240 
6 D   t 4x3x5/16 711 149 

b 4x3x5/16 712 149 
6 BV 3x2x1/4 606 90 
6 BD 3x2x1/4 631 151 

* Factor of Safety for Bending is 1.5, for Tension it is 1.667 
x Element Section Properties Calculated by Hand 
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ComDuted N0FOS* 

Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath (in) AXL B33 AXL ■ B33 

7 V 6x31/2x5/16 582 180 
7 HT I 8x6x1/2 513 120 0.775 0.479 0.296 0.483 0.287 0.195 

r 8x6x1/2 514 120 0.774 0.478 0.296 0.482 0.287 0.195 

7 HB 6x6x1/2 557 240 
7 D   b 4x3x5/16 713 151 

t 4x3x5/16 714 151 
7 BV 3x2x1/4 607 90 
7 BD 3x2x1/4 632 149 
A V 6x31/2x5/16 563 183 

8 HT I 8x6x1/2 515 120 0.827 0.420 0.407 0.521 0.252 0.269 

r 8x6x1/2 516 120 0.826 0.419 0.407 0.520 0.251 0.269 

8 HB 6x6x1/2 558 240 
8 D   b 3x2x5/16 715 152 

t 3x2x5/16 716 152 
8 BV 3x2x1/4 608 92 
8 BD 3x2x1/4 633 150 
9 V 6x31/2x5/16 584 187 
9 HT I 8x6x7/16 517 120 0.740 0.304 0.436 0.470 0.182 0.288 

r 8x6x7/16 5.18 120 0.739 0.303 0.436 0.470 0.182 0.288 

9 HB 6x6x3/8 559 240 
9 D   b 31/2x21/2x5/16 717 153 

t 31/2x21/2x5/16 718 153 
9 BV 3x2x1/4 609 93 
9 BD 3x2x1/4 634 151 
m V 6x31/2x5/16 585 190 0539 0539 0 000 0 3?3 0.323 onon 
10 HT I 8x6x7/16 519 120 0.586 0.155 0.431 0.377 0.093 0.284 

r 8x6x7/16 520 120 0.585 0.154 0.431 0.377 0.092 0.284 
10 HB 6x6x3/8 560 240 
10 D    b 4x3x5/16 719 154 

t 4x3x5/16 720 154 
10 BV 3x2x1/4 6.10 95 
10 BD 3x2x1/4 W5 152 
11 V 6x4x3/6 586 193 
11 HT I 8x6x7/16 521 120 

r 8x6x7/16 522 120 
11 HB 6x6x3/8 561 240 0.706 0.645 0.061 0.427 0.387 0.040 

11 D   b 5x3x5/16 721 155 0.501 0.461 0.040 0.303 0.277 0.026 

t 5x3x5/16 722 155 
11 BV 3x2x1/4 611 97 
11 BD 3x2x1/4 636 153 
12 V 6x4x3/8 587 197 0 589 0 589 0.000 0.353 0353 0000 

12 HT i 8x6x7/16 523 120 
r 8x6x7/16 524 120 

12 HB 6x6x3/8 562 240 1.123 1.069 0.054 0.677 0.641 0.036 

12 D   b 5x31/2x5/16 723 156 0.551 0.506 0.045 0.333 0.304 0.030 

t 5x31/2x5/16 724 156 0.553 0.508 0.045 0.335 0.305 0.030 

12 BV 3x2x1/4 612 98 
12 BD 3x2x1/4 637 154 

* Factor of Safety for Bending is 1.5, for Tension it is 1.667 
x Element Section Properties Calculated by Hand 
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ComDuted N0FOS* 

Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath (in) AXL B33 AXL B33 

13 V W14x61 588 200 0.505 0.505 0.000 0.303 0.303 0.000 

13 HT I 8x6x7/16 525 120 
r 8x6x7/16 526 120 

13 HB 6x6x3/8 563 240 1.083 1.029 0.054 0.653 0.617 0.036 

13 D   t 5x31/2x5/16 725 156 0.525 0.478 0.047 0.318 0.287 0.031 

b 5x31/2x5/16 726 156 0.523 0.476 0.047 0.317 0.286 0.031 

13 BV 3x2x1/4 613 98 
13 BD 3x2x1/4 638 154 
14 V 6x4x3/8 589 197 0.589 0 589 0 000 0 353 0353 0,000 

14 HT I 8x6x7/16 527 120 
r 8x6x7/16 528 120 

14 HB 6x6x3/8 564 240 0.706 0.645 0.061 0.427 0.387 0.040 

14 D   t 5x3x5/16 727 155 
b 5x3x5/16 728 155 

14 BV 3x2x1/4 614 97 
14 BD 3x2x1/4 639 153 
15 V 6x4x3/8 590 193 
15 HT I 8x6x7/16 529 120 0.585 0.154 0.431 0.377 0.092 0.284 

r 8x6x7/16 530 120 0.586 0.155 0.431 0.377 0.093 0.284 

15 HB 6x6x3/8 565 240 
15 D   t 4x3x5/16 729 154 

b 4x3x5/16 730 154 
15 BV 3x2x1/4 615 95 
15 BD 3x2x1/4 640 152 
1fi V 6x31/2x5/16 591 190 0.530 0530 0 000 0 318 0 318 0 000 

16 HT I 8x6x7/16 531 120 0.739 0.303 0.436 0.470 0.182 0.288 

r 8x6x7/16 532 120 0.739 0.303 0.436 0.470 0.182 0.288 

16 HB 6x6x3/8 566 240 
16 D   t 31/2x21/2x5/16 731 153 

b 31/2x21/2x5/16 732 153 
16 BV 3x2x1/4 616 93 
16 BD 3x2x1/4 641 151 
17 V 6x31/2x5/16 592 187 
17 HT I 8x6x1/2 533 120 0.850 0.430 0.420 0.535 0.258 0.277 

r 8x6x1/2 534 120 0.850 0.430 0.420 0.535 0.258 0.277 

17 HB 6x6x1/2 567 240 
17 D   t 3x2x5/16 733 152 

b 3x2x5/16 734 152 
17 BV 3x2x1/4 617 92 
17 BD 3x2x1/4 642 150 
18 V 6x31/2x5/16 593 183 
18 HT I 8x6x1/2 535 120 0.825 0.525 0.300 0.513 0.315 0.198 

r 8x6x1/2 536 120 0.826 0.526 0.300 0.514 0.316 0.198 

18 HB 6x6x1/2 568 240 
18 D   t 4x3x5/16 735 151 

b 4x3x5/16 736 151 
18 BV 3x2x1/4 618 90 
18 BD 3x2x1/4 643 149 

* Factor of Safety for Bending is 1.5, for Tension it is 1.667 
x Element Section Properties Calculated by Hand 
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ComDuted N0FOS* 

Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath (in) AXL B33 AXL B33 

19 V 6x31/2x5/16 594 180 
19 HT I 8x6x1/2 537 120 0.667 0.529 0.138 0.408 0.317 0.091 

r 8x6x1/2 538 120 0.667 0.529 0.138 0.408 0.317 0.091 
19 HB 6x6x1/2 569 240 
19 D   b 4x3x5/16 737 149 

t 4x3x5/16 738 149 
19 BV 3x2x1/4 619 90 
19 BD 3x2x1/4 644 149 
20 V 6x31/2x5/16 595 177 
20 HT I 8x6x1/2 539 120 0.772 0.578 0.194 0.475 0.347 0.128 

r 8x6x1/2 540 120 0.772 0.578 0.194 0.475 0.347 0.128 
20 HB 6x6x1/2 570 240 
20 D    b 3x2x5/16 739 148 

t 3x2x5/16 740 148 
20 BV 3x2x1/4 620 88 
20 BD 3x2x1/4 645 148 
21 V 6x31/2x5/16 596 173 
21 HT I 8x6x7/16 541 120 0.877 0.583 0.294 0.544 0.350 0.194 

r 8x6x7/16 542 120 0.877 0.583 0.294 0.544 0.350 0.194 
21 HB 6x6x3/8 571 240 
21 D   b 3x21/2x5/16 741 147 

t 3x21/2x5/16 742 147 
21 BV 3x2x1/4 621 87 
21 BD 3x2x1/4 646 147 
?2 V 6x31/2x5/16 597 170 
22 HT I 8x6x7/16 543 120 0.929 0.540 0.389 0.581 0.324 0.257 

r 8x6x7/16 544 120 0.930 0.541 0.389 0.581 0.325 0.257 
22 HB 6x6x3/8 572 240 
22 D    b 31/2x21/2x5/16 743 146 

t 31/2x21/2x5/16 744 146 
22 BV 3x2x1/4 622 85 
22 BD 3x2x1/4 647 146 
23 V 6x31/2x5/16 S9ft 167 
23 HT I 8x6x7/16 545 120 0.912 0.434 0.478 0.576 0.260 0.315 

r 8x6x7/16 546 120 0.912 0.434 0.478 0.576 0.260 0.315 
23 HB 6x6x3/8 573 240 
23 D   b 5x3x5/16 745 145 

t 5x3x5/16 746 145 
23 BV 3x2x1/4 623 83 
23 BD 3x2x1/4 648 145 
?4 V 6x31/2x5/16 599 163 0 598 Q.59A o.ooo 0.359 0.359 o.non 
24 HT I 8x6x7/16 547 120 0.709 0.265 0.444 0.452 0.159 0.293 

r 8x6x7/16 548 120 0.709 0.265 0.444 0.452 0.159 0.293 
24 HB 6x6x3/8 574 240 
24 D   b 5x31/2x5/16 747 144 

t 5x31/2x5/16 748 144 
24 BV 3x2x1/4 624 82 
24 BD 3x2x1/4 649 144 
End EV 18-1-85           1 600 160 I 
* Factor of Safety for Bending is 1.5, for Tension it is 1.667 
x Element Section Properties Calculated by Hand 
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ComDuted N0FOS* 
Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath (in) AXL B33 AXL B33 

South 
End 

7S 18-1-85 $20 289 0.134 0.761 

North 
End 

1N 18-1-47 835 78 197? 0 075 1197 0835 0 045 0 790 
18-1-47 936 78 0.689 0.075 0.614 0.450 0.045 0.405 
18-1-47 837 78 0.541 0.075 0.466 0.353 0.045 0.308 
18-1-47 838 78 1.038 0.075 0.963 0.681 0.045 0.636 

2N 24-1-74 359 78 1.390 0.022 1.368 0.916 0.013 0.903 
24-1-74 860 78 0.857 0.022 0.835 0.564 0.013 0.551 
24-1-74 861 78 0.695 0.022 0.673 0.457 0.013 0.444 

24-1-74 362 78 1.671 0.022 1.649 1.102 0.013 1.088 

3N 18-1-70 868 161 0.687 0.027 0.660 0.452 0.016 0.436 

4N 18-1-70 867 181 1.509 0.085 1.424 0.991 0.051 0.940 
5N 18-1-85 373 43 0.632 0.172 0.460 0.407 0.103 0.304 

6N 18-1-85 872 161 0.684 0.141 0.543 0.443 0.085 0.358 
7N 18-1-85 871 181 1.410 0.156 1.254 0.921 0.094 0.828 

Total Overstressed Memhers a 1 

* Factor of Safety for Bending is 1.5, for Tension it is 1.667 
x Element Section Properties Calculated by Hand 
All Sections are Double Angles Unless Otherwise Noted 
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Table 5.9. Hangars 44 and 45 Truss T1 Average Wind, Compression. 

ComDuted N0FOS* 
Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath (in) K r AXL B33 AXL B33 

V 18-1-85 576 160 
HT I 8x6x7/16 501 120 

r 8x6x7/16 502 120 
HB 6x6x3/8 551 240 

D   t 5x31/2x5/16 701 144 1.000 1.328 1.548 1.366 0.182 0.835 0.715 0.120 

b 5x31/2x5/16 7Q2 144 1.000 1.328 1.489 1.319 0.170 0.803 0.691 0.112 

BV 3x2x1/4 6Q1 82 
BD 3x2x1/4 626 146 

2 V 6x3-1/2x5/16 577 163 1.55? 1378 1067 1.067 0.000 0.557 0.557 0.000 
2 HT I 8x6x7/16 503 120 

r 8x6x7/16 504 120 
2 HB 6x6x3/8 552 240 1.000 1.879 0.639 0.498 0.141 0.353 0.260 0.093 
2 D   t 5x3x5/16 703 145 1.000 1.091 1.287 1.187 0.100 0.685 0.619 0.066 

b 5x3x5/16 704 145 1.000 1.091 1.241 1.144 0.097 0.661 0.597 0.064 
2 BV 3x2x1/4 602 83 
2 BD 3x2x1/4 6.27 147 
3 V 6x31/2x5/16 578 167 1.769 1.37ft 107? 107? 0.000 0.559 0.559 0.000 
3 HT I 8x6x7/16 505 120 

r 8x6x7/16 506 120 
3 HB 6x6x3/8 553 240 1.000 1.879 1.106 0.867 0.239 0.610 0.452 0.158 
3 D   t 31/2x21/2x5/16 705 146 2.313 0.725 

b 31/2x21/2x5/16 706 146 1.000 0.966 1.732 1.098 0.634 0.991 0.573 0.418 
3 BV 3x2x1/4 603 85 
3 BD 3x2x1/4 628 148 
4 V 6x3-1/2x5/16 579 170 1933 137ft 0.867 0.867 0.000 0.452 0.452 0.000 
4 HT I 8x6x7/16 507 120 

r 8x6x7/16 508 120 
4 HB 6x6x3/8 554 240 1.000 1.879 1.535 1.085 0.450 0.863 0.566 0.297 
4 D   t 3x21/2x5/16 707 147 1.000 0.937 0.969 0.711 0.258 0.541 0.371 0.170 

b 3x21/2x5/16 708 147 1.000 0.937 0.832 0.630 0.202 0.462 0.329 0.133 
4 BV 3x2x1/4 604 87 
4 BD 3x2x1/4 629 149 

S V 6x31/?x5/16 fifiO 173 
5 HT I 8x6x1/2 509 120 

r 8x6x1/2 510 120 
5 HB 6x6x1/2 555 240 1.000 1.861 1.097 0.883 0.214 0.602 0.461 0.141 
5 D   t 3x2x5/16 709 148 

b 3x2x5/16 710 148 
5 BV 3x2x1/4 605 88 

5 BD 3x2x1/4 939 150 

fi V 6x31/2x5/16 581 177 
6 HT I 8x6x1/2 511 120 

r 8x6x1/2 512 120 
6 HB 6x6x1/2 556 240 1.000 1.861 1.075 0.860 0.215 0.591 0.449 0.142 

6 D   t 4x3x5/16 711 149 
b 4x3x5/16 712 149 

6 BV 3x2x1/4 606 90 
6 BD 3x2x1/4 $31 151 

* Factor of Safety for Bending is 1.5, for Axial Compression it is 5/3+3/8x(KL/rCc)-1/8x(KL/rCc)A3 
x Element Section Properties Calculated by Hand 
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ComDuted NOFOS* 

Stress 
Ratio 

Stress 
Ratio Bav Mem Section # Lenath fin) K r AXL B33 AXL B33 

7 V 6x31/2x5/16 58? 180 

7 HT I 8x6x1/2 513 120 

r 8x6x1/2 514 120 
7 HB 6x6x1/2 557 240 1.000 1.861 0.751 0.595 0.156 0.413 0.310 0.103 

7 D    b 4x3x5/16 713 151 1.000 1.168 1.098 0.824 0.274 0.611 0.430 0.181 

t 4x3x5/16 714 151 1.000 1.168 1.189 0.879 0.310 0.663 0.459 0.205 

7 BV 3x2x1/4 607 90 

7 BD 3x2x1/4 632 149 
8 V 6x31/2x5/16 583 183 2.249 1670 1,232 1,232 0,000 0,643 0,643 0,000 

8 HT I 8x6x1/2 515 120 

r 8x6x1/2 516 120 

8 HB 6x6x1/2 558 240 

8 D    b 3x2x5/16 715 152 fa>Fe 0.994 

t 3x2x5/16 716 152 fa>Fe 1.000 

8 BV 3x2x1/4 608 92 

8 BD 3x2x1/4 633 150 
q v 6x31/2x5/16 584 187 2.359 1670 1968 1968 onoo 1.027 1.027 0,000 

9 HT I 8x6x7/16 517 120 
x 8x6x7/16 518 120 

9 HB 6x6x3/8 559 240 
g D    b 31/2x21/2x5/16 717 153 fa>Fe 1.125 

t 31/2x21/2x5/16 718 153 fa>Fe 1,121 
g BV 3x2x1/4 609 93 

9 BD 3x2x1/4 634 151 

•in V 6x31/2x5/16 585 190 1953 1670 1748 1748 0,000 091? 091? 0,000 

10 HT  I 8x6x7/16 519 120 
r 8x6x7/16 520 120 

10 HB 6x6x3/8 560 240 

10 D   b 4x3x5/16 719 154 fa>Fe 1.032 

t 4x3x5/16 720 154 fa>Fe 1.029 

10 BV 3x2x1/4 610 95 

10 BD 3x2x1/4 635 152 
■H V 6x4x3/8 586 193 2.400 2.131 1:609 1609 0,000 0,839 0,839 nnoo 

11 HT  I 8x6x7/16 521 120 1.000 2.562 0.548 0.112 0.436 0.350 0.062 0.288 

r 8x6x7/16 5?? 120 1.000 2.562 0.566 0.112 0.454 0.362 0.062 0.300 

11 HB 6x6x3/8 561 240 1.000 1.879 0.508 0.423 0.085 0.277 0.221 0.056 

11 D    b 5x3x5/16 7?1 155 2.776 1.032 

t 5x3x5/16 7?? 155 2.764 1.030 

11 BV 3x2x1/4 611 97 

11 BD 3x2x1/4 636 153 

12 V 6x4x3/8 587 197 2178 2131 1595 1,595 0.000 0,832 0832 0.000 

12 HT  I 8x6x7/16 5?3 120 1.000 2.562 0.814 0.340 0.474 0.502 0.189 0.313 

r 8x6x7/16 5?4 120 1.000 2.562 0.651 0.340 0.311 0.394 0.189 0.205 

12 HB 6x6x3/8 56? 240 1.000 1.879 0.744 0.635 0.109 0.403 0.331 0.072 

12 D    b 5x31/2x5/16 723 156 5.763 0.416 

t 5x31/2x5/16 724 156 8.410 Q.421 

12 BV 3x2x1/4 612 98 

12 BD 3x2x1/4 637 154 

* Factor of Safety for Bending is 1.5, for Axial Compression it is 5/3+3/8x(KL/rCc)-1/8x(KL/rCc)A3 
x Element Section Properties Calculated by Hand 
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ComDUted NOFOS* 
Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath (in) K r AXL B33 AXL B33 

13 V W14x61 588 200 
13 HT I 8x6x7/16 525 120 1.000 2.562 0.644 0.362 0.282 0.387 0.201 0.186 

r 8x6x7/16 526 120 1.000 2.562 0.795 0.362 0.433 0.487 0.201 0.286 
13 HB 6x6x3/8 563 240 1.000 1.879 0.696 0.635 0.061 0.372 0.331 0.040 
13 D.t 5x31/2x5/16 725 156 8.410 0.421 

b 5x31/2x5/16 726 156 5.763 0.416 
13 BV 3x2x1/4 613 98 
13 BD 3x2x1/4 638 154 
14 V 6x4x3/8 589 197 2.099 1.673 1.389 1.389 0.000 0.725 0.000 
14 HT I 8x6x7/16 527 120 1.000 2.562 0.578 0.156 0.422 0.365 0.087 0.279 

r 8x6x7/16 528 120 1.000 2.562 0.555 0.156 0.399 0.350 0.087 0.263 
14 HB 6x6x3/8 564 240 
14 D   t 5x3x5/16 727 155 2.764 1.030 

b 5x3x5/16 72? 155 2.776 1.032 
14 BV 3x2x1/4 614 97 
14 BD 3x2x1/4 639 153 
15 V 6x4x3/8 590 193 9323 2131 1.394 1.394 0.000 0.727 0.727 0.000 
15 HT I 8x6x7/16 529 120 

r 8x6x7/16 530 120 
15 HB 6x6x3/8 565 240 
15 D   t 4x3x5/16 729 154 fa>Fe 1.018 

b 4x3x5/16 730 154 fa>Fe 1.015 
15 BV 3x2x1/4 615 95 
15 BD 3x2x1/4 640 152 
1fi V 6x31/2x5/16 591 190 1.908 1670 1515 0.000 0790 0.790 0000 
16 HT I 8x6x7/16 531 120 

r 8x6x7/16 532 120 
16 HB 6x6x3/8 566 240 
16 D   t 31/2x21/2x5/16 731 153 fa>Fe 1.079 

b 31/2x21/2x5/16 732 153 fa>Fe 11.083 
16 BV 3x2x1/4 616 93 
16 BD 3x2x1/4 §41 151 
17 V 6x31/2x5/16 59? 187 2317 2131 1673 1673 0.000 0 873 0 873 0.000 
17 HT I 8x6x1/2 533 120 

r 8x6x1/2 534 120 
17 HB 6x6x1/2 567 240 
17 D   t 3x2x5/16 73$ 152 fa>Fe 0.999 

b 3x2x5/16 734 152 fa>Fe 0.947 
17 BV 3x2x1/4 617 92 
17 BD 3x2x1/4 642 150 
1« V 6x31/2x5/16 593 2222 1.670 1.004 1 004 0000 0.524 0524 0.000 
18 HT I 8x6x1/2 535 120 

r 8x6x1/2 536 120 
18 HB 6x6x1/2 568 240 1.000 1.861 0.624 0.491 0.133 0.344 0.256 0.088 
18 D   t 4x3x5/16 735 151 1.000 1.272 1.093 0.820 0.273 0.608 0.428 0.180 

b 4x3x5/16 736 151 1.000 1.272 1.011 0.765 0.246 0.562 0.399 0.162 
18 BV 3x2x1/4 61? 90 
18 BD 3x2x1/4 643 149 

* Factor of Safety for Bending is 1.5, for Axial Compression it is 5/3+3/8x(KL/rCc)-1/8x(KL/rCc)A3 
x Element Section Properties Calculated by Hand 
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ComDuted N0FOS* 

Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath (in) K r AXL B33 AXL B33 

19 V 6x31/2x5/16 594 180 

19 HT 1 8x6x1/2 537 120 

r 8x6x1/2 538 120 

19 HB 6x6x1/2 569 240 1.000 1.861 0.914 0.733 0.181 0.502 0.382 0.119 

19 D   b 4x3x5/16 737 149 

t 4x3x5/16 738 149 

19 BV 3x2x1/4 619 90 

19 BD 3x2x1/4 644 149 

?0 V 6x31/2x5/16 W 177 

20 HT 1 8x6x1/2 539 120 

r 8x6x1/2 540 120 

20 HB 6x6x1/2 570 240 1.000 1.861 0.909 0.743 0.166 0.497 0.388 0.110 

20 D    b 3x2x5/16 739 148 

t 3x2x5/16 740 148 

20 BV 3x2x1/4 620 88 

20 BD 3x2x1/4 645 148 

21 v fiY31/?x.R/1fi 596 17.1 2.278 1670 (1619 nfilQ 0,000 0323 0323 nnnn 

21 HT 1 8x6x7/16 541 120 
r 8x6x7/16 54? 120 

21 HB 6x6x3/8 571 240 1.000 1.879 1.157 0.885 0.272 0.641 0.462 0.180 

21 D    b 3x21/2x5/16 741 147 1.000 0.937 0.832 0.630 0.202 0.462 0.329 0.133 

t 3x21/2x5/16 74? 147 1.000 0.937 0.969 0.711 0.258 0.541 0.371 0.170 

21 BV 3x2x1/4 621 87 

21 BD 3x2x1/4 646 147 

?2 V Rx31/?xfi/1fi 597 170 1.884 1378 1.01R 1,016 0.000 (1530 0,530 0,000 

22 HT  1 8x6x7/16 543 120 
r 8x6x7/16 544 120 

22 HB 6x6x3/8 57? 240 1.000 1.879 0.814 0.649 0.165 0.448 0.339 0.109 

22 D   b 31/2x21/2x5/16 743 146 2.274 0.720 

t 31/2x21/2x5/16 744 146 4.264 0.754 

22 BV 3x2x1/4 62? 85 

22 BD 3x2x1/4 647 146 

23 V 6x31/2x5/16 598 167 1716 1.378 1,164 1164 nnnn 0.607 0,607 0,000 

23 HT 1 8x6x7/16 545 120 . 

r 8x6x7/16 546 120 

23 HB 6x6x3/8 573 240 

23 D    b 5x3x5/16 745 145 1.000 1.091 1.307 1.202 0.105 0.696 0.627 0.069 

t 5x3x5/16 746 145 1.000 1.091 1.348 1.240 0.108 0.718 0.647 0.071 

23 BV 3x2x1/4 623 83 

23 BD 3x2x1/4 648 145 

24 V 6x31 /2xR/16 599 163 1.RO? 1178 1 11ft 1,118 0000 0583 0583 nnnn 

24 HT 1 8x6x7/16 547 120 

r 8x6x7/16 548 120 

24 HB 6x6x3/8 574 240 

24 D   b 5x31/2x5/16 747 144 1.000 1.328 1.554 1.367 0.187 0.839 0.716 0.123 

t 5x31/2x5/16 748 144 1.000 1.328 1.812 1.412 0.200 0.871 0.739 0.132 

24 BV 3x2x1/4 fi?4 82 

24 BD 3x2x1/4 6,49 144 

Fntl EV 18-1-85 fiOO 160   

* Factor of Safety for Bending is 1.5, for Axial Compression it is 5/3+3/8x(KL/rCc)-1/8x(KL/rCc)A3 
x Element Section Properties Calculated by Hand 
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ComDuted N0FOS* 

Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath (in) K r AXL B33 AXL B33 

South 7S 18-1-85 8?0 384 1.000 7,723 0.018 0.513 0.349 0.010 0.339 

North 
End 

1N 18-1-47 835 78 1.000 7?fi? 1:406 0.099 1307 0921 0.058 0.863 
18-1-47 836. 78 1.000 7.262 0.815 0.099 0.716 0.531 0-058 0-473 
18-1-47 837 78 1.000 7.262 0.652 0.099 0.553 0.423 0.058 0.365 

18-1-47 838 78 1.000 7.262 1.330 0.099 1.231 0.871 0.058 0.812 

2N 24-1-74 859 78 1.000 9.542 1.874 0.037 1.837 1.234 0.022 1.212 

24-1-74 860 78 1.000 9.542 0.824 0.037 0.787 0.541 0.022 0.519 

24-1-74 861 78 1.000 9.542 0.905 0.037 0.868 0.595 0.022 0.573 

24-1-74 962 78 1.000 9.542 1.511 0.037 1.474 0.995 0.022 0.973 

3N 18-1-70 868 161 1.000 7.485 0.884 0.044 0.840 0.580 0.025 0.554 

4N 18-1-70 867 181 1.000 7.485 1.531 0.148 1.383 0.998 0.085 0.913 

5N 18-1-85 873 43 1.000 2.611 0.572 0.076 0.496 0.372 0.044 0.327 

6N 18-1-85 872 161 
7N 18-1-85 871 181 1.000 7.723 1.742 0.149 1.593 1.137 0.086 1.051 

Total Overstressed Mem bers fi1 15 

* Factor of Safety for Bending is 1.5, for Axial Compression it is 5/3+3/8x(KL/rCc)-1/8x(KL/rCc)A3 
x Element Section Properties Calculated by Hand 
All Sections are Double Angles Unless Otherwise Noted 
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Table 5.10. Hangars 43 and 47 Truss T2, Tension. 

Hnmnntfid No FOS * 

Stress 
Ratio 

Stress 
Ratio Rav Mem Section # Lenath AXL B33 AXL 333 

V   t 18-1-64 76 118 
b 18-1-64 50 42 ._ 

HT 1 8x6x9/16 1 120 
r 8x6x9/16 2 120 

HB 6x6x9/16 51 240 
D    t 6x4x3/8 201 134 

b 6x4x3/8 202 134 
BV 3x2 5x1/4 101 61 
BD 3x2x1/4 126 135 

0 v Rv4x3/8 77 163 , 
i.  
0 HT 1 8x6x9/16 3 120 

\ 8x6x9/16 4 120 
2 HB 6x6x9/16 52 240 
2 D    t 6x31/2x5/16 203 145 

b 6x31/2x5/16 204 145 
2 BV 3x2 5x1/4 102 83 
2 BD 3x2x1/4 127 147 

v Ry4v^/ft 78 167 
HT 1 8x6x9/16 5 120 

J 

8x6x9/16 6 120 
3 HB 6x6x9/16 53 240 
■5 D    t 5x3x5/16 205 146 

b 5x3x5/16 206 146 
3 BV 3x2x1/4 103 85 
3 BD 3x2x1/4 128 148 
4 V Rx31/?xR/16 79 170 
4 HT  1 8x6x9/16 7 120 

r 8x6x9/16 8 120 
4 HB 6x6x9/16 54 240 
4 D    t 31/2x21/2x5/16 207 147 

b 31/2x21/2x5/16 208 147 
4 BV 3x2.5x1/4 104 87 
4 BD 3x2x1/4 129 149 
^ V RY31/?X5/16 80 173 
5 HT 1 8x6x5/8 9 120 

\ 8x6x5/8 10 120 
S HB 6x6x11/16 55 240 
5 D    t 3x21/2x5/16 209 148 

b 3x21/2x5/16 210 148 
s BV 3x2 5x1/4 105 88 i!  
5 BD 3x2x1/4 130 150 
fi V Rx31/?x5/16 81 177 
6 HT 1 8X6X5/8 11 120 

r 8X6X5/8 12 120 
6 HB 6X6X11/16 56 240 
R D    t 4X3X5/16 211 149 2  

b 4X3X5/16 212 149 
6 BV 3X2.5X1/4 106 90 

<?,, BD 3x2x1/4 131 151 J 1 
' The Factor of Safetv for Bendina is 1.5 for Tension it is 1.667 
x Element Section Properties Calculated by Hand 
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Conrauted NoFOS* 

Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath AXL B33 AXL B33 

X 7 V 6x31/2x5/16 82 180 
X 7 HT I 8x6x5/8 13 120 
X r 8x6x5/8 14 120 

7 HB 6x6x11/16 57 240 
X 7 D   b 3x2x5/16 213 151 
X t 3x2x5/16 214 151 
X 7 BV 3x2.5x1/4 107 90 
X 7 BD 3x2x1/4 132 149 
X ft V 6x31/2x5/16 83 183 
X 8 HT I 8x6x5/8 15 120 
X r 8x6x5/8 16 120 

8 HB 6x6x11/16 58 240 
X 8 D    b 3x21/2x5/16 215 152 
X t 3x21/2x5/16 216 152 
X 8 BV 3x2.5x1/4 108 92 
X 8 BD 3x2x1/4 133 150 
X 9 V 6x31/2x5/16 84 187 

X 9 HT I 8x6x9/16 17 120 
X r 8x6x9/16 18 120 

9 HB 6x6x9/16 59 240 
X 9 D   b 31/2x21/2x5/16 217 153 
X t 31/2x21/2x5/16 218 153 
X 9 BV 3x2.5x1/4 109 93 
X 9 BD 3x2x1/4 134 151 
X m V fix4x.3/8 85 190 

X 10 HT I 8x6x9/16 19 120 
X r 8x6x9/16 20 120 

10 HB 6x6x9/16 60 240 
X 10 D   b 4x3x5/16 219 154 
X t 4x3x5/16 220 154 
X 10 BV 3x2.5x1/4 110 95 
X 10 BD 3x2x1/4 135 152 
X V 6x4x3/8 86 193 

X HT I 8x6x9/16 21 120 
X r 8x6x9/16 22 120 

HB 6x6x9/16 61 240 
X D    b 6x31/2x6/16 221 155 
X t 6x31/2x6/16 222 155 
X BV 3x2.5x1/4 111 97 
X BD 3x2x1/4 136 153 
X 12 V 6x4x7/16 87 197 
X 12 HT I 8x6x9/16 23 120 
X r 8x6x9/16 24 120 
X 12 HB 6x6x9/16 62 240 
X 12 D   b 6x31/2x3/8 223 156 
X t 6x31/2x3/8 224 156 
X 12 BV 3x2.5x1/4 112 98 
X 12 BD 3x2x1/4 137 154 

* The Factor of Safety for Bending is 1.5 for Tension it is 1.667 
x Element Section Properties Calculated by Hand 
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ComDiited No FOS * 

Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath AXL B33 AXL B33 

13 V 14-1-87 88 200 
X 13 HT I 8x6x9/16 25 120 
X r 8x6x9/16 26 120 
X 13 HB 6x6x9/16 63 240 
X 13 D    t 6x31/2x3/8 225 156 
X b 6x31/2x3/8 226 156 
X 13 BV 3x2.5x1/4 113 98 
X 13 BD 3x2x1/4 138 154 
X 14 V 6x4x7/16 89 197 
X 14 HT I 8x6x9/16 27 120 
X r 8x6x9/16 28 120 

14 HB 6x6x9/16 64 240 
X 14 D    t 6x31/2x6/16 227 155 
X b 6x31/2x6/16 228 155 
X 14 BV 3x2.5x1/4 114 97 
X 14 BD 3x2x1/4 139 153 
X 15 V 6x4x3/8 90 193 
X 15 HT I 8x6x9/16 29 120 
X r 8x6x9/16 30 120 

15 HB 6x6x9/16 65 240 
X 15 D    t 4x3x5/16 229 154 
X b 4x3x5/16 230 154 
X 15 BV 3x2.5x1/4 115 95 
X 15 BD 3x2x1/4 140 152 
X 1fi V 6x4x3/8 91 190 
X 16 HT I 8x6x9/16 31 120 
X r 8x6x9/16 32 120 

16 HB 6x6x9/16 66 240 
X 16 D    t 31/2x21/2x5/16 231 153 
X b 31/2x21/2x5/16 232 153 
X 16 BV 3x2.5x1/4 116 93 
X 16 BD 3x2x1/4 141 151 
X 17 V 6x31/2x5/16 92 187 
X 17 HT I 8x6x5/8 33 120 
X r 8x6x5/8 34 120 

17 HB 6x6x11/16 67 240 
X 17 D    t 3x21/2x5/16 233 152 
X b 3x21/2x5/16 234 152 
X 17 BV 3x2.5x1/4 117 92 
X 17 BD 3x2x1/4 142 150 
X 18 V 6x31/2x5/16 93 183 
X 18 HT I 8x6x5/8 35 120 
X r 8x6x5/8 36 120 

18 HB 6x6x11/16 68 240 
X 18 D    t 3x2x5/16 235 151 
X b 3x2x5/16 236 151 
X 18 BV 3x2.5x1/4 118 90 
X 18 BD 3x2x1/4 143 149 

* The Factor of Safety for Bending is 1.5 for Tension it is 1.667 

x Element Section Properties Calculated by Hand 
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Computed NoFOS* 
Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath AXL B33 AXL B33 

X 19 V 6x31/2x5/16 94 180 
X 19 HT I 8x6x5/8 37 120 
X r 8x6x5/8 38 120 

19 HB 6x6x11/16 69 240 
X 19 D   b 4x3x5/16 237 149 
X t 4x3x5/16 238 149 
X 19 BV 3x2.5x1/4 119 90 
X 19 BD 3x2x1/4 144 149 
X 20 V 6x31/2x5/16 95 177 
X 20 HT I 8x6x5/8 39 120 
X r 8x6x5/8 40 120 

20 HB 6x6x11/16 70 240 
20 D    b 3x21/2x5/16 239 148 

t 3x21/2x5/16 240 148 
X 20 BV 3x2.5x1/4 120 88 
X 20 BD 3x2x1/4 145 148 
X 91 V Rx31/9xR/1fi 9fi 173 

X 21 HT I 8x6x9/16 41 120 
X r 8x6x9/16 42 120 

21 HB 6x6x9/16 71 240 
21 D   b 31/2x21/2x5/16 241 147 

t 31/2x21/2x5/16 242 147 
X 21 BV 3x2x1/4 121 87 
X 21 BD 3x2x1/4 146 147 
X 32 V 6x31/2x5/16 97 170 

X 22 HT I 8x6x9/16 43 120 
X r 8x6x9/16 44 120 

22 HB 6x6x9/16 72 240 
X 22 D   b 5x3x5/16 243 146 
X t 5x3x5/16 244 146 
X 22 BV 3x2.5x1/4 122 85 
X 22 BD 3x2x1/4 147 146 
X 93 V 6x4x3/8 98 167 

X 23 HT I 8x6x9/16 45 120 
X r 8x6x9/16 46 120 

23 HB 6x6x9/16 73 240 
X 23 D   b 6x31/2x5/16 245 145 
X t 6x31/2x5/16 246 145 
X 23 BV 3x2.5x1/4 123 83 
X 23 BD 3x2x1/4 148 145 
X 94 V 6x4x3/8 99 163 
X 24 HT I 8x6x9/16 47 120 
X r 8x6x9/16 48 120 

24 HB 6x6x9/16 74 240 
X 24 D   b 6x4x3/8 247 144 
X t 6x4x3/8 248 144 
X 24 BV 3x2.5x1/4 124 82 
X 24 BD 3x2x1/4 149 144 

End FV t 18-1-64 100 118 

bA 18-1-64 4?     , 42 
*TheFac tor of Safe ty for Bending is .5 for Ten sion it is 1.66 7 
x Element Section Properties Calculated by Hand 
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finmnuted NoFOS* 

Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath AXL B33 AXL B33 

South 
End 

1S 8-1-17 301 78 
2S 12-1-23 302 312 
3S 10-1-21 303 78 
4S 14-1-30 304 312 
5S 14-1-30 305 78 

14-1-30 306 78 
14-1-30 307 78 
14-1-30 308 78 

6S 10-1-21 313 78 
7S 18-1-47 309 78 

18-1-47 310 78 
18-1-47 311 78 
18-1-47 312 78 

8S 8-H-31 314 181 
9S 8-H-31 315 217 
10S 8-H-31 316 42 
11S 18-1-47 317 181 
12S 18-1-47 318 161 
13S 18-1-47 331 43 
14S 18-1-47 319 42 
15S 18-1-64 320 181 
16S 18-1-64 321 161 
17S 18-1-64 322 43 
18S 18-1-64 50 42 
19S 31/2x21/2x5/16 323 175 

31/2x21/2x5/16 324 175 
X 20S 31/2x21/2x5/16 325 175 

31/2x21/2x5/16 326 175 
X 21S 31/2x21/2x5/16 327 180 
X 31/2x21/2x5/16 328 180 

22S 31/2x21/2x5/16 329 180 
X 31/2x21/2x5/16 330 180 

* The Factor of Safety for Bending is 1.5 for Tension it is 1.667 
x Element Section Properties Calculated by Hand 
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ComDuted NoFOS* 

Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath AXL B33 AXL B33 

North 
End 

1N 8-1-17 352 78 
2N 12-1-23 351 312 
3N 10-1-21 354 78 
4N 14-1-30 353 312 
5N 14-1-30 355 78 

14-1-30 356 78 
14-1-30 357 78 
14-1-30 358 78 

6N 10-1-21 363 78 
7N 18-1-47 359 78 

18-1-47 360 78 
18-1-47 361 78 
18-1-47 362 78 

8N 8-H-31 364 181 
9N 8-H-31 365 217 
10N 8-H-31 366 42 
11N 18-1-47 367 181 
12N 18-1-47 368 161 
13N 18-1-47 369 43 
14N 18-1-47 370 42 
15N 18-1-64 371 181 
16N 18-1-64 372 161 
17N 18-1-64 373 43 
18N 18-1-64 49 42 

X 19N 31/2x21/2x5/16 374 175 
X 31/2x21/2x5/16 375 175 
X 20N 31/2x21/2x5/16 376 175 
X 31/2x21/2x5/16 377 175 
X 21N 31/2x21/2x5/16 378 180 
X 31/2x21/2x5/16 379 180 
X 22N 31/2x21/2x5/16 380 180 
X 31/2x21/2x5/16 381 180 

Center 
Column 

on 14-1-87 385 384 

Total Overstressed Members 0 0 

* The Factor of Safety for Bending is 1.5 for Tension it is 1.667 
x Element Section Properties Calculated by Hand 
All Sections are Double Angles Unless Otherwise Noted 
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Table 5 .11. Hangars 43 and 47 Trus s T2, Compression. 

ComDuted NoFOS* 

Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath K r AXL B33 AXL B33 

V   t 18-1-64 76 118 

b 18-1-64 50 42 

HT I 8x6x9/16 1 120 

r 8x6x9/16 2 120 

HB 6x6x9/16 51 240 

D    t 6x4x3/8 201 134 

b 6x4x3/8 202 134 

BV 3x2.5x1/4 101 61 

BD 3x2x1/4 126 135 

? V 6x4x3/8 77 163 

2 HT I 8x6x9/16 3 120 

r 8x6x9/16 4 120 

2 HB 6x6x9/16 52 240 

2 D   t 6x31/2x5/16 203 145 1.000 1.380 0.536 0.438 0.097 0.294 0.230 0.064 

b 6x31/2x5/16 204 145 1.000 1.380 0.525 0.428 0.097 0.288 0.224 0.064 

2 BV 3x2.5x1/4 102 83 

2 BD 3x2x1/4 127 147 

3 V 6x4x3/8 78 167 

3 HT I 8x6x9/16 5 120 
r 8x6x9/16 6 120 

3 HB 6x6x9/16 53 240 
3 D    t 5x3x5/16 205 146 1.000 1.084 0.578 0.483 0.095 0.315 0.252 0.063 

b 5x3x5/16 206 146 1.000 1.084 0.550 0.457 0.094 0.300 0.238 0.062 

3 BV 3x2.5x1/4 103 85 

3 BD 3x2x1/4 128 148 

4 V 6x31/2x5/16 79 170 

4 HT I 8x6x9/16 7 120 

r 8x6x9/16 8 120 

4 HB 6x6x9/16 54 240 

4 D    t 31/2x21/2x5/16 207 147 

b 31/2x21/2x5/16 208 147 

4 BV 3x2.5x1/4 104 87 

4 BD 3x2x1/4 129 149 
fi V 6x31/2x5/16 an 173 
5 HT I 8x6x5/8 9 120 

r 8x6x5/8 10 120 
5 HB 6x6x11/16 55 240 
5 D    t 3x21/2x5/16 209 148 

b 3x21/2x5/16 210 148 
5 BV 3x2.5x1/4 105 88 
5 BD 3x2x1/4 130 150 

6 V 6x31/2x5/16 81 177 

6 HT I 8x6x5/8 11 120 

r 8x6x5/8 12 120 

6 HB 6x6x11/16 56 240 

6 D   t 4x3x5/16 211 149 

b 4x3x5/16 212 149 

6 BV 3x2.5x1/4 106 90 

6 BD 3x2x1/4 131 151 

■* Factor of Safety for Bending is 1.5, for Axial Compression it is 5/3+3/8x(KL/rCc)-1/8x(KL/rCc)A3 
x Element Section ProDerties Calculated bv Hand 
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Computed NoFOS* 
Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath K r AXL B33 AXL B33 

7 V 6x31/2x5/16 82 180 
7 HT I 8x6x5/8 13 120 

r 8x6x5/8 14 120 
7 HB 6x6x11/16 57 240 
7 D   b 3x2x5/16 213 151 1.000 0.767 1.254 1.045 0.209 0.683 0.545 0.138 

t 3x2x5/16 214 151 1.000 0.767 1.386 1.132 0.254 0.758 0.591 0.168 
7 BV 3x2.5x1/4 107 90 
7 BD 3x2x1/4 132 149 

ft V 6x31/2x5/16 83 183 
8 HT I 8x6x5/8 15 120 

r 8x6x5/8 16 120 
8 HB 6x6x11/16 58 240 
8 D    b 3x21/2x5/16 215 152 fa>Fe 0.440 

t 3x21/2x5/16 216 152 fa>Fe 0.447 

8 BV 3x2.5x1/4 108 92 
8 BD 3x2x1/4 133 150 

9 V 6x31/2x5/16 84 187 
9 HT I 8x6x9/16 17 120 

r 8x6x9/16 18 120 
9 HB 6x6x9/16 59 240 
9 D   b 31/2x21/2x5/16 217 153 1.000 0.966 1.713 1.132 0.581 0.974 0.591 0.383 

t 31/2x21/2x5/16 218 153 1.000 0.966 1:752 1.141 0.611 0.999 0.595 0.403 
9 BV 3x2.5x1/4 109 93 
9 BD 3x2x1/4 134 151 

10 V 6x4x3/8 190 
10 HT I 8x6x9/16 19 120 

r 8x6x9/16 20 120 
10 HB 6x6x9/16 60 240 
10 D    b 4x3x5/16 219 154 1.000 1.168 1.198 0.906 0.292 0.665 0.473 0.193 

t 4x3x5/16 220 154 1.000 1.168 1.210 0.913 0.297 0.672 0.476 0.196 
10 BV 3x2.5x1/4 110 95 
10 BD 3x2x1/4 135 152 

11 V 6x4x3/8 193 
11 HT I 8x6x9/16 21 120 

r 8x6x9/16 22 120 
11 HB 6x6x9/16 61 240 
11 D   b 6x31/2x6/16 221 155 1.000 1.380 0.732 0.617 0.115 0.399 0.323 0.076 

t 6x31/2x6/16 222 155 1.000 1.380 0.740 0.625 0.115 0.403 0.327 0.076 
11 BV 3x2.5x1/4 111 97 
11 BD 3x2x1/4 136 153 
1? V 6x4x7/16 87 197 
12 HT I 8x6x9/16 23 120 

r 8x6x9/16 24 120 
12 HB 6x6x9/16 62 240 1.000 1.861 0.529 0.435 0.094 0.289 0.227 0.062 
12 D   b 6x31/2x3/8 223 156 1.000 1.390 0.827 0.708 0.119 0.449 0.370 0.079 

t 6x31/2x3/8 224 156 LOW 1.390 0.846 0.726 0.120 0.459 0.380 0.079 
12 BV 3x21/2x1/4 112 98 
12 BD 3x2x1/4 137 154 

* Factor of Safety for Bending is 1.5, for Axial Compression it is 5/3+3/8x(KL/rCc)-1/8x(KL/rCc)A3 
x Element Section Properties Calculated by Hand 
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CortiDUted NoFOS* 

Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath K r AXL B33 AXL B33 

13 V 14-1-87 88 200 
13 HT I 8x6x9/16 25 120 

r 8x6x9/16 26 120 
13 HB 6x6x9/16 63 240 1.000 1.861 0.533 0.436 0.097 0.291 0.227 0.064 

13 D    t 6x31/2x3/8 225 156 1.000 1.390 0.846 0.726 0.120 0.459 0.380 0.079 

b 6x31/2x3/8 226 156 1.000 1.390 0.827 0.708 0.119 0.449 0.370 0.079 

13 BV 3x21/2x1/4 113 98 
13 BD 3x2x1/4 138 154 
14 V 6x4x7/1 fi 89 197 
14 HT I 8x6x9/16 27 120 

r 8x6x9/16 28 120 
14 HB 6x6x9/16 64 240 
14 D   t 6x31/2x6/16 227 155 1.000 1.380 0.740 0.625 0.115 0.403 0.327 0.076 

b 6x31/2x6/16 228 155 1.000 1.380 0.740 0.625 0.115 0.403 0.327 0.076 

14 BV 3x2.5x1/4 114 97 
14 BD 3x2x1/4 139 153 
15 V 6x4x3/8 90 193 
15 HT I 8x6x9/16 29 120 

r 8x6x9/16 30 120 
15 HB 6x6x9/16 65 240 
15 D    t 4x3x5/16 229 154 1.000 1.168 1.210 0.913 0.297 0.672 0.476 0.196 

b 4x3x5/16 230 154 1.000 1.168 1.198 0.906 0.292 0.665 0.473 0.193 

15 BV 3x2.5x1/4 115 95 
15 BD 3x2x1/4 140 152 
1fi V 6x4x3/8 91 190 
16 HT I 8x6x9/16 31 120 

r 8x6x9/16 32 120 
16 HB 6x6x9/16 66 240 
16 D    t 31/2x21/2x5/16 231 153 1.000 0.966 1.752 v 1.141 0.611 0.999 0.595 0.403 

b 31/2x21/2x5/16 232 153 1.000 0.966 1.713 1.132 0.581 0.974 0.591 0.383 

16 BV 3x2x1/4 116 93 
16 BD 3x2x1/4 141 151 
17 V 6x31/2x5/16 92 187 
17 HT I 8x6x5/8 33 120 

r 8x6x5/8 34 120 
17 HB 6x6x11/16 67 240 
17 D    t 3x21/2x5/16 233 152 fa>Fe 0.447 

b 3x21/2x5/16 234 152 fa>Fe 0.440 

17 BV 3x2.5x1/4 117 92 
17 BD 3x2x1/4 142 150 
1fi V 6x31/2x5/16 93 183 
18 HT I 8x6x5/8 35 120 

r 8x6x5/8 36 120 
18 HB 6x6x11/16 68 240 
18 D    t 3x2.5x1/4 235 151 1.000 0.767 1.386 1.132 0.254 0.758 0.591 0.168 

b 3x2x5/16 236 151 1.000 0.767 1:254 1.045 0.209 0.683 0.545 0.138 

18 BV 3x2x1/4 118 90 
18 BD 3x2x1/4 143 149 

* Factor of Safety for Bending is 1.5, for Axial Compression it is 5/3+3/8x(KL/rCc)-1/8x(KL/rCc)A3 
x Element Section Properties Calculated by Hand 
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ComDuted NoFOS* 
Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath K r AXL B33 AXL B33 

19 V 6x31/2x5/16 94 180 
19 HT I 8x6x5/8 37 120 

r 8x6x5/8 38 120 
19 HB 6x6x11/16 69 240 
19 D   b 4x3x5/16 237 149 

t 4x3x5/16 238 149 
19 BV 3x2.5x1/4 119 90 
19 BD 3x2x1/4 144 149 
?n V 6x31/?x5/16 95 177 
20 HT I 8x6x5/8 39 120 

r 8x6x5/8 40 120 
20 HB 6x6x11/16 70 240 
20 D   b 3x21/2x5/16 239 148 

t 3x21/2x5/16 240 148 
20 BV 3x2.5x1/4 120 88 
20 BD 3x2x1/4 145 148 
?1 V 6x31/2x5/16 96 173 
21 HT I 8x6x9/16 41 120 

r 8x6x9/16 42 120 
21 HB 6x6x9/16 71 240 
21 D    b 31/2x21/2x5/16 241 147 

t 31/2x21/2x5/16 242 147 
21 BV 3x2.5x1/4 121 87 
21 BD 3x2x1/4 146 147 
22 V 6x31/2x5/16 97 170 
22 HT I 8x6x9/16 43 120 

r 8x6x9/16 44 120 .' 

22 HB 6x6x9/16 72 240 / 

22 D   b 5x3x5/16 243 146 1.000 1.084 0.550 0.457 0.094 0.300 0.238 0.062 
t 5x3x5/16 244 146 1.000 1.084 0.578 0.483 0.095 0.315 0.252 0.063 

22 BV 3x2.5x1/4 122 85 
22 BD 3x2x1/4 147 146 
23 V 6x4x3/8 98 167 
23 HT I 8x6x9/16 45 120 

r 8x6x9/16 46 120 
23 HB 6x6x9/16 73 240 
23 D   b 6x31/2x5/16 245 145 1.000 1.380 0.525 0.428 0.097 0.288 0.224 0.064 

t 6x31/2x5/16 246 145 1.000 1.380 0.536 0.438 0.097 0.294 0.230 0.064 
23 BV 3x2.5x1/4 123 83 
23 BD 3x2x1/4 148 145 
Pi V 6x4x3/8 99 163 
24 HT I 8x6x9/16 47 120 

r 8x6x9/16 48 120 
24 HB 6x6x9/16 74 240 
24 D   b 6x4x3/8 247 144 

t 6x4x3/8 248 144 
24 BV 3x2.5x1/4 124 82 
24 BD 3x2x1/4 149 144 
Fnri FV r 18-1-64 mn 118 

1? 18-1-64 49 42 
* Factor of Safety for Bending is 1.5, for Axial Compression it is 5/3+3/8x(KL/rCc)-1/8x(KL/rCc)A3 
x Element Section Properties Calculated bv Hand 
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Confuted NoFOS* 

Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath K r AXL B33 AXL B33 

South 
End 

1S 8-1-17 301 78 
2S 12-1-23 302 312 1.000 0.848 0.978 0.802 0.176 0.535 0.418 0.116 

3S 10-1-21 303 78 
4S 14-1-30 304 312 
5S 14-1-30 305 78 

14-1-30 306 78 
14-1-30 307 78 
14-1-30 308 78 

6S 10-1-21 313 78 
7S 18-1-47 309 78 

18-1-47 310 78 
18-1-47 311 78 
18-1-47 312 78 

8S 8-H-31 314 181 
9S 8-H-31 315 217 
10S 8-H-31 316 42 
11S 18-1-47 317 181 
12S 18-1-47 318 161 
13S 18-1-47 331 43 
14S 18-1-47 319 42 
15S 18-1-64 320 181 
16S 18-1-64 321 161 
17S 18-1-64 322 43 
18S 18-1-64 50 42 
19S 31/2x21/2x5/16 323 175 1.000 0.966 0.503 0.417 0.086 0.274 0.218 0.057 

31/2x21/2x5/16 324 175 1.000 0.966 0.555 0.441 0.114 0.305 0.230 0.075 

20S 31/2x21/2x5/16 325 175 
31/2x21/2x5/16 326 175 

21S 31/2x21/2x5/16 327 180 1.000 0.966 1.135 0.934 0.201 0.620 0.487 0.133 

31/2x21/2x5/16 328 180 1.000 0.966 1.275 0.959 0.316 0.709 0.500 0.209 

22S 31/2x21/2x5/16 329 180 1.000 0.966 0.506 0.384 0.123 0.282 0.200 0.081 

31/2x21/2x5/16 3?Q 180   

* Factor of Safety for Bending is 1.5, for Axial Compression it is 5/3+3/8x(KL/rCc)-1/8x(KL/rCc)A3 
x Element Section Properties Calculated by Hand 



USACERL TR 99/27 159 

ComDuted NoFOS* 
Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath K r AXL B33 AXL B33 

North 
End 

1N 8-1-17 352 78 
2N 12-1-23 351 312 1Q00 0.848 0.978 0.802 0.176 0.535 0.418 0.116 
3N 10-1-21 354 78 
4N 14-1-30 353 312 
5N 14-1-30 355 78 

14-1-30 356 78 
14-1-30 357 78 
14-1-30 358 78 

6N 10-1-21 363 78 
7N 18-1-47 359 78 

18-1-47 360 78 
18-1-47 361 78 
18-1-47 362 78 

8N 8-H-31 364 181 
9N 8-H-31 365 217 
10N 8-H-31 366 42 
11N 18-1-47 367 181 
12N 18-1-47 368 161 
13N 18-1-47 369 43 
14N 18-1-47 370 42 
15N 18-1-64 371 181 
16N 18-1-64 372 161 
17N 18-1-64 373 43 
18N 18-1-64 49 42 
19N 31/2x21/2x5/16 374 175 1.000 0.966 0.625 0.519 0.107 0.341 0.271 0.071 

31/2x21/2x5/16 375 175 1,QQQ 0.966 0.667 0.543 0.124 0.365 0.283 0.082 
20N 31/2x21/2x5/16 376 175 

31/2x21/2x5/16 377 175 
21N 31/2x21/2x5/16 378 180 1.000 0.966 1.251 0.992 0.259 0.689 0.518 0.171 

31/2x21/2x5/16 379 180 1.000 0.966 1.550 1.013 0.537 0.883 0.529 0.354 
22N 31/2x21/2x5/16 380 180 

31/2x21/2x5/16 381 180 
Center 
Column 

CO 14-1-87 385 384 

JbtalOverstressed Members ?n 0 

* Factor of Safety for Bending is 1.5, for Axial Compression it is 5/3+3/8x(KL/rCc)-1/8x(KL/rCc)A3 
x Element Section Properties Calculated by Hand 
All Sections are Double Angles Unless Otherwise Noted 
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Table 5.12. Hangars 44 and 45 Truss T2, Tension. 

ComDuled No FOS * 

Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath AXL B33 AXL B33 

V   t 18-1-64 76 118 
b 18-1-64 50 42 . 

HT I 8x6x9/16 1 120 
r 8x6x9/16 2 120 

HB 6x6x9/16 51 240 
D    t 6x4x3/8 201 134 

b 6x4x3/8 202 134 
BV 3x2.5x1/4 101 61 
BD 3x2x1/4 126 135 

2 V 6x4x3/8 77 163 
2 HT I 8x6x9/16 3 120 

r 8x6x9/16 4 120 
2 HB 6x6x9/16 52 240 
2 D   t 6x31/2x5/16 203 145 

b 6x31/2x5/16 204 145 
2 BV 3x2.5x1/4 102 83 
2 BD 3x2x1/4 127 147 
3 V 6x4x3/8 78 167 
3 HT  I 8x6x9/16 5 120 

r 8x6x9/16 6 120 
3 HB 6x6x9/16 53 240 
3 D    t 5x3x5/16 205 146 

b 5x3x5/16 206 146 
3 BV 3x2.5x1/4 103 85 
3 BD 3x2x1/4 128 148 
4 V 6x31/2x5/16 79 170 
4 HT I 8x6x9/16 7 120 

r 8x6x9/16 8 120 
4 HB 6x6x9/16 54 240 
4 D    t 31/2x21/2x5/16 207 147 

b 31/2x21/2x5/16 208 147 
4 BV 3x2.5x1/4 104 87 
4 BD 3x2x1/4 129 149 
R V 6x31/2x5/16 an 173 
5 HT I 8x6x5/8 9 120 

r 8x6x5/8 10 120 
5 HB 6x6x11/16 55 240 
5 D    t 3x21/2x5/16 209 148 

b 3x21/2x5/16 210 148 
5 BV 3x2.5x1/4 105 88 
5 BD 3x2x1/4 130 150 
fi V 6x31/2x5/16 81 177 
6 HT I 8x6x5/8 11 120 

r 8x6x5/8 12 120 
6 HB 6x6x11/16 56 240 
6 D    t 4x3x5/16 211 149 

b 4x3x5/16 212 149 
6 BV 3x2.5x1/4 106 90 

?         BD 3x2x1/4 131 151 
* The Factor of Safety for Bending is 1.5 for Tension it is 1.667 
x Element Section ProDerties Calculated bv Hand 
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ComDUted NoFOS* 
Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath AXL B33 AXL B33 

7 V 6x31/2x5/16 82 180 
7 HT I 8x6x5/8 13 120 

r 8x6x5/8 14 120 
7 HB 6x6x11/16 57 240 
7 D   b 3x2x5/16 213 151 

t 3x2x5/16 214 151 
7 BV 3x2.5x1/4 107 90 
7 BD 3x2x1/4 132 149 
fi V Rx31/?x5/1fi 83 183 
8 HT I 8x6x5/8 15 120 

r 8x6x5/8 16 120 
8 HB 6x6x11/16 58 240 
8 D   b 3x21/2x5/16 215 152 

t 3x21/2x5/16 216 152 
8 BV 3x2.5x1/4 108 92 
8 BD 3x2x1/4 133 150 
9 V 6x31/2x5/1 fi 84 187 
9 HT I 8x6x9/16 17 120 

r 8x6x9/16 18 120 
9 HB 6x6x9/16 59 240 
9 D   b 31/2x21/2x5/16 217 153 

t 31/2x21/2x5/16 218 153 
9 BV 3x2.5x1/4 109 93 
9 BD 3x2x1/4 134 151 
10 V 6x4x3/« 85 190 
10 HT I 8x6x9/16 19 120 

r 8x6x9/16 20 120 
10     . HB 6x6x9/16 60 240 
10 D   b 4x3x5/16 219 154 

t 4x3x5/16 220 154 
10 BV 3x2.5x1/4 110 95 
10 BD 3x2x1/4 135 152 
11 V 6x4x3/8 8fi 193 
11 HT I 8x6x9/16 21 120 

r 8x6x9/16 22 120 
11 HB 6x6x9/16 61 240 
11 D   b 6x31/2x6/16 221 155 

t 6x31/2x6/16 222 155 
11 BV 3x2.5x1/4 111 97 
11 BD 3x2x1/4 136 153 
1? V 6x4x7/1 fi 87 197 
12 HT I 8x6x9/16 23 120 

r 8x6x9/16 24 120 
12 HB 6x6x9/16 62 240 
12 D   b 6x31/2x3/8 223 156 

t 6x31/2x3/8 224 156 
12 BV 3x2.5x1/4 112 98 
12 BD 3x2x1/4 1.37 154 

* The Factor of Safety for Bending is 1.5 for Tension it is 1.667 
x Element Section Properties Calculated by Hand 
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Comnuted No FOR* 

Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath AXL B33 AXL B33 

13 V 14-1-87 88 200 
13 HT I 8x6x9/16 25 120 

r 8x6x9/16 26 120 
13 HB 6x6x9/16 63 240 
13 D    t 6x31/2x3/8 225 156 

b 6x31/2x3/8 226 156 
13 BV 3x21/2x1/4 113 98 
13 BD 3x2x1/4 138 154 

14 V 6x4x7/16 89 197 
14 HT I 8x6x9/16 27 120 

r 8x6x9/16 28 120 
14 HB 6x6x9/16 64 240 

14 D    t 6x31/2x6/16 227 155 
b 6x31/2x6/16 228 155 

14 BV 3x2.5x1/4 114 97 
14 BD 3x2x1/4 139 153 
1R v 6x4x3/8 90 193 
15 HT i 8x6x9/16 29 120 

r 8x6x9/16 30 120 
15 HB 6x6x9/16 65 240 
15 D    t 4x3x5/16 229 154 

b 4x3x5/16 230 154 
15 BV 3x2.5x1/4 115 95 
15 BD 3x2x1/4 140 152 
1fi V 6x4x3/8 91 190 
16 HT  I 8x6x9/16 31 120 

r 8x6x9/16 32 120 
16 HB 6x6x9/16 66 240 
16 D    t 31/2x21/2x5/16 231 153 

b 31/2x21/2x5/16 232 153 
16 BV 3x2.5x1/4 116 93 
16 BD 3x2x1/4 141 151 
17 V 6x31/2x5/1 fi 9? 187 
17 HT I 8x6x5/8 33 120 

r 8x6x5/8 34 120 
17 HB 6x6x11/16 67 240 
17 D    t 3x21/2x5/16 233 152 

b 3x21/2x5/16 234 152 
17 BV 3x2.5x1/4 117 92 
17 BD 3x2x1/4 142 150 
18 V 6x31/2x5/1 fi 93 183 
18 HT I 8x6x5/8 35 120 

r 8x6x5/8 36 120 
18 HB 6x6x11/16 68 240 
18 D    t 3x2x5/16 235 151 

b 3x2x5/16 236 151 
18 BV 3x2.5x1/4 118 90 
18 BD 3x2x1/4 143 149 

* The Factor of Safety for Bending is 1.5 for Tension it is 1.667 
x Element Section Properties Calculated by Hand 
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ComDuted NoFOS* 
Stress 
Ratio 

Stress 
Ratio Bav Mem. Section #" Lenath AXL B33 AXL B33 

19 V 6x31/2x5/16 94 180 
19 HT I 8x6x5/8 37 120 

r 8x6x5/8 38 120 
19 HB 6x6x11/16 69 240 
19 D   b 4x3x5/16 237 149 

t 4x3x5/16 238 149 
19 BV 3x2.5x1/4 119 90 
19 BD 3x2x1/4 144 149 
20 V 6x31/2x5/16 95 177 
20 HT I 8x6x5/8 39 120 

r 8x6x5/8 40 120 
20 HB 6x6x11/16 70 240 
20 D   b 3x21/2x5/16 239 148 

t 3x21/2x5/16 240 148 
20 BV 3x2.5x1/4 120 88 
20 BD 3x2x1/4 145 148 
?1 V 6x31/2x5/16 96 173 
21 HT I 8x6x9/16 41 120 

r 8x6x9/16 42 120 
21 HB 6x6x9/16 71 240 
21 D   b 31/2x21/2x5/16 241 147 

t 31/2x21/2x5/16 242 147 
21 BV 3x2.5x1/4 121 87 
21 BD 3x2x1/4 146 147 
22 V 6x31/2x5/16 97 170 
22 HT I 8x6x9/16 43 120 

r 8x6x9/16 44 120 
22 HB 6x6x9/16 72 240 
22 D    b 5x3x5/16 243 146 

t 5x3x5/16 244 146 
22 BV 3x2.5x1/4 122 85 
22 BD 3x2x1/4 147 146 
?3 V 6x4x3/8 98 167 
23 HT I 8x6x9/16 45 120 

r 8x6x9/16 46 120 
23 HB 6x6x9/16 73 240 
23 D   b 6x31/2x5/16 245 145 

t 6x31/2x5/16 246 145 
23 BV 3x2.5x1/4 123 83 
23 BD 3x2x1/4 148 145 
24 V 6x4x3/8 99 163 
24 HT 1 8x6x9/16 47 120 

r 8x6x9/16 48 120 
24 HB 6x6x9/16 74 240 
24 D   b 6x4x3/8 247 144 

t 6x4x3/8 248 144 
24 BV 3x2.5x1/4 124 82 
24 BD 3x2x1/4 149 144 
Fnrf FV t 18-1-64 mo 118 

b 18-1-64 49 42 
* The Factor of Safety for Bending is 1.5 
x Element Section Properties Calculated 

for Tension it is 1.667 
bv Hand 
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ComDuted NoFOS* 

Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath AXL B33 AXL B33 

South 
End 

1S 8-H-31 310 171 
8-H-31 311 213 
8-H-31 316 43 

2S 18-1-47 312 132 
18-1-47 314 39 
18-1-47 315 83 
18-1-47 317 130 
18-1-47 319 43 

3S 18-1-64 318 132 
18-1-64 320 122 
18-1-64 321 130 

4S 8-1-17 301 - 78 
14-1-30 302 312 

5S 10-1-21 303 78 
14-1-30 304 312 

6S 2C's12x40 305 312 
7S 10-1-21 306 78 
8S 2C's12x40 307 312 
10S 3.5x2.5x5/16 324 169 

3.5x2.5x5/16 325 169 
11S ' 3.5x2.5x5/16 322 169 

3.5x2.5x5/16 323 169 
12S 3.5x2.5x5/16 328 169 

3.5x2.5x5/16 329 169 
13S 3.5x2.5x5/16 326 169 

3.5x2.5x5/16 327 169 
14S 3.5x2.5x5/16 332 169 

3.5x2.5x5/16 333 169 
15S 3.5x2.5x5/16 330 169 

3.5x2.5x5/16 331 169 

* The Factor of Safety for Bending is 1.5 for Tension it is 1.667 
x Element Section Properties Calculated by Hand 
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Comouted NoFOS* 

Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath AXL B33 AXL B33 

North 
End 

1N 8-1-17 352 78 
2N 12-1-23 351 312 
3N 10-1-21 354 78 
4N 14-1-30 353 312 
5N 14-1-30 355 78 

14-1-30 356 78 
14-1-30 357 78 
14-1-30 358 78 

6N 10-1-21 363 78 
7N 18-1-47 359 78 

18-1-47 360 78 
18-1-47 361 78 
18-1-47 362 78 

8N 8-H-31 364 181 
9N 8-H-31 365 217 
10N 8-H-31 366 42 
11N 18-1-47 367 181 
12N 18-1-47 368 161 
13N 18-1-47 369 43 
14N 18-1-47 370 42 
15N 18-1-64 371 181 
16N 18-1-64 372 161 
17N 18-1-64 373 43 
18N 18-1-64 49 42 
19N 31/2x21/2x5/16 374 175 

31/2x21/2x5/16 375 175 
20N 31/2x21/2x5/16 376 175 

31/2x21/2x5/16 377 175 
21N 31/2x21/2x5/16 378 180 

31/2x21/2x5/16 379 180 
22N 31/2x21/2x5/16 380 180 

31/2x21/2x5/16 381 180 
Center 
Column 

fifi 14-1-87 SftS 384 

Total Overstressed Members  0 n 

* The Factor of Safety for Bending is 1.5 for Tension it is 1.667 
x Element Section Properties Calculated by Hand 
All Sections are Double Angles Unless Otherwise Noted 
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Table 5.13. Hangars 44 and 45 Truss T2, Compression. 

ComDuted NoFOS* 

Stress 
Ratio 

Stress 
Ratio 

Bav Mem Section # Lenath K r AXL B33 AXL B33 

V   t 18-1-64 76 118 
b 18-1-64 50 42 

HT I 8x6x9/16 1 120 
r 8x6x9/16 2 120 

HB 6x6x9/16 51 240 

D    t 6x4x3/8 201 134 1.000 1.673 0.546 0.386 0.160 0.312 0.206 0.106 

b 6x4x3/8 202 134 1.000 1.673 0.530 0.371 0.159 0.303 0.198 0.105 

BV 3x2.5x1/4 101 61 

BD 3x2x1/4 126 135 

0 V Rv4x3/8 77 163 
2 HT I 8x6x9/16 3 120 

r 8x6x9/16 4 120 

2 HB 6x6x9/16 52 240 

2 D   t 6x31/2x5/16 203 145 

b 6x31/2x5/16 204 145 

2 BV 3x2.5x1/4 102 83 

2 BD 3x2x1/4 127 147 
Q w 6x4x3/8 7ft 167 
3 HT I 8x6x9/16 5 120 

r 8x6x9/16 6 120 
3 HB 6x6x9/16 53 240 
3 D    t 5x3x5/16 205 146 1.000 1.084 0.588 0.491 0.096 0.320 0.256 0.063 

b 5x3x5/16 206 146 1.000 1.084 0.562 0.466 0.095 0.306 0.243 0.063 

3 BV 3x2.5x1/4 103 85 

3 BD 3x2x1/4 128 148 
4 V 6x31/2x5/1fi_ 79 170 
4 HT I 8x6x9/16 7 120 

r 8x6x9/16 8 120 
4 HB 6x6x9/16 54 240 
4 D    t 31/2x21/2x5/ 207 147 

b 31/2x21/2x5/ 208 147 
4 BV 3x2.5x1/4 104 87 
4 BD 3x2x1/4 129 149 
c; V fix31/?x5/1fi 80 173 
5 HT I 8x6x5/8 9 120 

r 8x6x5/8 10 120 
5 HB 6x6x11/16 55 240 
5 D    t 3x21/2x5/16 209 148 

b 3x21/2x5/16 210 148 
5 BV 3x2.5x1/4 105 88 

5 BD 3x2x1/4 130 150 
c V 6x31/2x5/lfi_ 81 177 
6 HT I 8x6x5/8 11 120 

r 8x6x5/8 12 120 
5 HB 6x6x11/16 56 240 

6 D    t 4x3x5/16 211 149 

b 4x3x5/16 212 149 
6 BV 3x2.5x1/4 106 90 

9    .._ BD 3x2x1/4 131 151 
' Factor of Safety for Bending is 1.5, for Axial Compression it is 5/3+3/8x(KL/rCc)-1/8x(KL/rCc)A3 
x Element Section Prorjerties Calculated bv Hand 
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Computed NoFOS* 
Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath K r AXL B33 AXL B33 

7 V 6x31/2x5/16 82 180 
7 HT I 8x6x5/8 13 120 

r 8x6x5/8 14 120 
7 HB 6x6x11/16 57 240 
7 D   b 3x2x5/16 213 151 1.000 0.767 1.220 1.021 0.199 0.664 0.533 0.131 

t 3x2x5/16 214 151 1.000 0.767 1.347 1.108 0.240 0.736 0.578 0.158 
7 BV 3x2.5x1/4 107 90 
7 BD 3x2x1/4 132 149 
8 V 6x31/2x5/16 83 183 
8 HT  I 8x6x5/8 15 120 

r 8x6x5/8 16 120 
8 HB 6x6x11/16 58 240 
8 D    b 3x21/2x5/16 215 152 fa>Fe 0.434 

t 3x21/2x5/16 216 152 fa>Fe 0.442 
8 BV 3x2.5x1/4 108 92 
8 BD 3x2x1/4 133 150 
9 V Rx31/?x5/1fi 84 187 
9 HT I 8x6x9/16 17 120 

r 8x6x9/16 18 120 
9 HB 6x6x9/16 59 240 
9 D    b 31/2x21/2x5/ 217 153 1.000 0.966 1.665 1.120 0.545 0.944 0.584 0.360 

t 31/2x21/2x5/ 218 153 1.000 0.966 1.700 1.129 0.571 0.966 0.589 0.377 

9 BV 3x2.5x1/4 109 93 
9 BD 3x2x1/4 134 151 
m V 6x4x3/8 85 190 
10 HT I 8x6x9/16 19 120 

r 8x6x9/16 20 120 
10 HB 6x6x9/16 60 240 
10 D   b 4x3x5/16 219 154 1-000 1.168 1.185 0.899 0.286 0.658 0.469 0.189 

t 4x3x5/16 220 154 1.000 1.168 1.196 0.905 0.291 0.664 0.472 0.192 
10 BV 3x2.5x1/4 110 95 
10 BD 3x2x1/4 135 152 
11 V 6x4x3/8 fifi 193 
11 HT I 8x6x9/16 21 120 

r 8x6x9/16 22 120 
11 HB 6x6x9/16 61 240 
11 D   b 6x31/2x6/16 221 155 1-000 1.380 0.782 0.660 0.121 0.425 0.345 0.080 

t 6x31/2x6/16 222 155 1.000 1.380 0.789 0.667 0:122 0.429 0.349 0.081 
11 BV 3x2.5x1/4 111 97 
11 BD 3x2x1/4 136 153 
1? V 6x4x7/16 87 197 
12 HT I 8x6x9/16 23 120 

r 8x6x9/16 24 120 
12 HB 6x6x9/16 62 240 1.000 1.861 0.533 0.436 0.097 0.291 0.227 0.064 
12 D   b 6x31/2x3/8 223 156 

t 6x31/2x3/8 224 156 
12 BV 3x21/2x1/4 112 98 
12 BD 3x2x1/4 137 154 

* Factor of Safety for Bending is 1.5, for Axial Compression it is 5/3+3/8x(KL/rCc)-1/8x(KL/rCc)A3 
x Element Section Properties Calculated by Hand 
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Bay 
13. 
15_ 

13_ 
IS- 

IS- 
15 

IS- 
IS- 

17_ 
17. 

ia. 
18 

li. 

vlem. 

HT 

HB 

Section 

8x6x9/16 
8x6x9/16 

D    t 

BV 
BD 

HT I 

HB 
D    t 

BV 
BD 

HT I 

HB 
D    t 

BV 
BD 

KL 

HB 
D    t 

BV 
BD 

HT 

HB 
D    t 

BV 
BD 

HT 

HB 
D    t 

BV 

14-1-87 
25 

6x6x9/16 
26_ 
63 

6x31/2x3/8 225 
6x31/2x3/8 226 
3x21/2x1/4 
3x2x1/4 
6*4x7/16 

138 

£9_ 
8x6x9/16 27 
8x6x9/16 28 
6x6x9/16 
6x31/2x6/16 
6x31/2x6/16 
3x2.5x1/4 
3x2x1/4 
6x4x3/8 
8x6x9/16 
8x6x9/16 
6x6x9/16 
4x3x5/16 
4x3x5/16 
3x2.5x1/4 
3x2x1/4 

6x4x3/8 
8x6x9/16 
8x6x9/16 
6x6x9/16 
31/2x21/2x5/ 
31/2x21/2x5/ 
3x2.5x1/4 
3x2x1/4 
6x31/2x5/16 
8x6x5/8 
8x6x5/8 
6x6x11/16 
3x21/2x5/16 
3x21/2x5/16 
3x2.5x1/4 
3x2xt/4 

6x31/2x5/16 
8x6x5/8 
8x6x5/8 
6x6x11/16 
3x2x5/16 
3x2x5/16 
3x2.5x1/4 

IBP 13x2x1/4 

113 

64 
227 
228 
114 
139 

2Q_ 
29 
30 
65 
229 
230 
115 
140 

32 
66 
231 
232 
116 
141 

j2£t— 

33 
34_ 
67 
233 
234 
117 
142 
S3_ 
35 
36 
£fi_ 

Length 
200 

240 

235 
236 
118 
143 

98 
154 

120 
120 

156 
156 

127_ 
120 
120 
240 
155 
155 
97 
153 

1S3_ 
120 
120 
240 
154 
154 
25_ 
152 
19Q_ 
120 
120 
240 
153 
153 
93_ 
151 
187 
120 
120 
240 
152 
152 
92 
150 
m. 
120 
120 
240 
151 
151 
90 
149 

1.000 

1.000 
1.000 

Stress 
Ratio 

1.861 0.533 

1.380 
1.380 

1.000 
1.000 

1.000 
1.000 

1.000 
1.000 

1.168 
1.168 

0.966 
0.966 

0.789 
0.782 

1.196 
1.185 

Computed 

AXL 

0.436 

0.667 

0.660 

0.905 
0.899 

1.700 
1.665 

fa>Fe 
fa>Fe 

0.767 
0.767 

1.347 

122JL 

1.129 
1.120 

B33 
Stress 
Ratio 

0.097 

0.122 
0.121 

0.291 
0.286 

MZL 
0.545 

1.108 
1.021 

NoFOS* 

AXL 

0.291 0.227 

0.429 
0.425 

0.664 
0.658 

0.966 
0.944 

0.442 
0.434 

0.240 
0.199 

0.736 
0.664 

0.349 
0.345 

0.472 
0.469 

0.589 
0.584 

B33 

0.064 

0.081 
0.080 

0.192 
0.189 

0.377 
0.360 

0.578 
0.533 

0.158 
0.131 

* Factor of Safety for Bending is 1.5, for Axial Compression it is 5/3+3/8x(KL/rCc)-1/8x(KL/rCc)A3 
x Element Section Properties Calculated by Hand 
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Comouted NoFOS* 

Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath K r AXL B33 AXL B33 

19 V 6x31/2x5/16 94 180 

19 HT I 8x6x5/8 37 120 

r 8x6x5/8 38 120 

19 HB 6x6x11/16 69 240 

19 D   b 4x3x5/16 237 149 

t 4x3x5/16 238 149 

19 BV 3x2.5x1/4 119 90 

19 BD 3x2x1/4 144 149 

20 V 6x31/2x5/16 95 177 

20 HT I 8x6x5/8 39 120 

r 8x6x5/8 40 120 

20 HB 6x6x11/16 70 240 

20 D    b 3x21/2x5/16 239 148 

t 3x21/2x5/16 240 148 

20 BV 3x2.5x1/4 120 88 .- 

20 BD 3x2x1/4 145 148 

?1 V 6x31/2x5/1 fi 96 173 

21 HT I 8x6x9/16 41 120 

r 8x6x9/16 42 120 

21 HB 6x6x9/16 71 240 

21 D    b 31/2x21/2x5/ 241 147 

t 31/2x21/2x5/ 242 147 

21 BV 3x2.5x1/4 121 87 

21 BD 3x2x1/4 146 147 

22 V 6x31/2x5/16 97 170 

22 HT I 8x6x9/16 43 120 

r 8x6x9/16 44 120 

22 HB 6x6x9/16 72 240 

22 D   b 5x3x5/16 243 146 1.000 1.084 0.562 0.467 0095 0.306 0.244 0.063 

t 5x3x5/16 244 146 1.000 1.084 0.588 0.491 0.096 0.320 0.256 0.063 

22 BV 3x2.5x1/4 122 85 

22 BD 3x2x1/4 147 146 

23 V 6x4x3/8 98 167 

23 HT I 8x6x9/16 45 120 

r 8x6x9/16 46 120 

23 HB 6x6x9/16 73 240 

23 D   b 6x31/2x5/16 245 145 

t 6x31/2x5/16 246 145 

23 BV 3x2.5x1/4 123 83 

23 BD 3x2x1/4 148 145 

24 V 6x4x3/8 99 163 

24 HT I 8x6x9/16 47 120 

r 8x6x9/16 48 120 

24 HB 6x6x9/16 74 240 

24 D   b 6x4x3/8 247 144 1.000 1.673 0.530 0.371 0.159 0.302 0.197 0.105 

t 6x4x3/8 248 144 1.000 1.673 0.546 0.386 0.160 0.311 0.205 0.106 

24 BV 3x2.5x1/4 124 82 

24 BD 3x2x1/4 149 144 

Fnd FV t 18-1-64 mn 118 
b 18-1-64 49 42 

* Factor of Safety for Bending is 1.5, for Axial Compression it is 5/3+3/8x(KL/rCc)-1/8x(KL/rCc)A3 
x Element Section Properties Calculated bv Hand 
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ComDuted No FOS * 

Stress 
Ratio 

Stress 
Ratio Bav Mem Section # Lenath K r AXL B33 AXL B33 

South 
End 

1S 8-H-31 310 171 
8-H-31 311 213 
8-H-31 316 43 

2S 18-1-47 312 132 
18-1-47 314 39 
18-1-47 315 83 
18-1-47 317 130 
18-1-47 319 43 

3S 18-1-64 318 132 
18-1-64 320 122 
18-1-64 321 130 

4S 8-1-17 301 78 
14-1-30 302 312 1.000 1.231 1.042 0.802 0.240 0.577 0.418 0.158 

5S 10-1-21 303 78 
14-1-30 304 312 

6S 2C's12x40 305 312 
7S 10-1-21 306 78 
8S 2C's12x40 307 312 
10S 3.5x2.5x5/16 324 169 

3 5x2.5x5/16 325 169 
11S 3.5x2.5x5/16 322 169 1.000 0.966 0.574 0.469 0.105 0.314 0.245 0.069 

3.5x2.5x5/16 323 169 1.000 0.966 0.526 0.443 0.083 0.286 0.231 0.055 

12S 3 5x2.5x5/16 328 169 
3.5x2.5x5/16 329 169 

13S 3.5x2.5x5/16 326 169 1.000 0.966 0.517 0.421 0.095 0.282 0.220 0.063 

3.5x2.5x5/16 327 169 
14S 3.5x2.5x5/16 332 169 1.000 0.966 0.892 0.756 0.136 0.484 0.394 0.090 

3.5x2.5x5/16 333 169 1.000 0.966 0.991 0.781 0.209 0.545 0.407 0.138 

15S 3 5x2 5x5/16 330 169 1.000 0.966 1.119 0.892 0.227 0.615 0.465 0.150 

3.5x2.5x5/16 331 169 1.000 0.966 1.006 0.866 0.140 0.544 0.452 0.092 

* Factor of Safety for Bending is 1.5, for Axial Compression it is 5/3+3/8x(KL/rCc)-1/8x(KL/rCc)A3 
x Element Section Properties Calculated by Hand 
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Computed NoFOS* 
Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath K r AXL B33 AXL B33 

North 
End 

1N 8-1-17 352 78 
2N 12-1-23 351 312 1.000 0.848 0.951 0.802 0.149 0.517 0.418 0.098 
3N 10-1-21 354 78 
4N 14-1-30 353 312 
5N 14-1-30 355 78 

14-1-30 356 78 
14-1-30 357 78 
14-1-30 358 78 

6N 10-1-21 363 78 
7N 18-1-47 359 78 

18-1-47 360 78 
18-1-47 361 78 
18-1-47 362 78 

8N 8-H-31 364 181 
9N 8-H-31 365 217 
10N 8-H-31 366 42 
11N 18-1-47 367 181 
12N 18-1-47 368 161 
13N 18-1-47 369 43 
14N 18-1-47 370 42 
15N 18-1-64 371 181 
16N 18-1-64 372 161 
17N 18-1-64 373 43 
18N 18-1-64 49 42 
19N 31/2x21/2x5/ 374 175 1.000 0.966 0.631 0.523 0.107 0.343 0.273 0.071 

31/2x21/2x5/ 375 175 1-000 0.966 0.672 0.548 0.124 0.368 0.286 0.082 
20N 31/2x21/2x5/ 376 175 1.000 0.966 0.561 0.446 0.115 0.309 0.233 0.076 

31/2x21/2x5/ 377 175 1.000 0.966 0.509 0.422 0.087 0.278 0.220 0.057 
21N 31/2x21/2x5/ 378 180 1.000 0.966 1.186 0.953 0.233 0.651 0.497 0.154 

31/2x21/2x5/ 379 180 1.000 0.966 1.458 0.978 0.480 0.827 0.510 0.317 
22N 31/2x21/2x5/ 380 180 1.000 0.966 1.263 0.953 0.310 0.702 0.497 0.205 

31/2x21/2x5/ 381 180 1-999 0.966 1.125 0.928 0.198 0.615 0.484 0.131 
Center 
Column 

14-1-87 385 384 

Total Overstressed Memhers 23 0 

* Factor of Safety for Bending is 1.5, for Axial Compression it is 5/3+3/8x(KLACc)-1/8x(KL/rCc)A3 
x Element Section Properties Calculated by Hand 
All Sections are Double Angles Unless Otherwise Noted 
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Table 5.14. Hangars 43 and 47 Truss T3 Stepped Wind Loading, Tension. 

Oomnuted NoFOS* 

Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath AXL B22 AXL B22 

V 14-H-87 7378 200 
HT 2 C12-30 7350 240 
tOD P 14x3/8 
bot Laced 
HB 2 C12-25 7362 240 
toD+bot Laced 
D1 7x4x3/8 7402 156.2 

7x4x3/8 7403 156.2 

D2 7x4x3/8 7409 156.2 

7x4x3/8 7410 156.2 

? V 14-1-14? 7381 ?oo 0 838 0716 0,121 0,509 0430 0 080 

2 HT 14-H-87 7351 240 0.717 0.469 0.247 0.444 0.281 0.163 

2 HB 14-H-78 7363 240 1.065 0.717 0.349 0.661 0.430 0.230 

2 D1 14x121-78 7411 312.4 
3 V 14x1(11-R1 7382 ?no 1318 0965 0 353 0,812 0 579 0 233 

3 HT 14-H-87 7352 240 0.749 0.540 0.209 0.462 0.324 0.138 

2 P 11x1/2 768 
3 HB 14-H-78 7364 240 
3 D1 14x8 I-43 7412 312.4 

4 V 14xfi I-43 7383 200 0665 (lKfifi 0 099 0405 0,340 0065 

4 HT 14-H-87 7353 240 0.649 0.471 0.178 0.400 0.283 0.117 

2 P11x1/2 768 
4 HB 14-H-78 7365 240 

2 P 11x1/2 288 
4 D1 5x3x5/16 7413 156.2 

5x3x5/16 7414 156.2 

4 D2 5x3x5/16 7415 156.2 0.682 0.662 0.019 0.410 0.397 0.013 

5x3x5/16 7416 156.2 0.675 0.660 0.015 0.406 0.396 0.010 

5 V 14x81-43 7384 200 0 915 0 687 0 228 nsra 041? 0150 

5 HT 14-H-87 7354 240 0.672 0.465 0.207 0.416 0.279 0.137 

2 P 11x1/2 768 
5 HB 14-H-78 7366 240 
5 D2 14x81-43 7417 312.4 
fi V 14xini-fi1 7385 200 1424 0 994 0 431 0881 0,596 0,?R4 

6 HT 14-H-87 7355 240 0.585 0.187 0.398 0.375 0.112 0.263 

6 HB 14-H-78 7367 240 1.303 1.072 0.232 0.796 0.643 0.153 

6 D2 14x121-78 7418 312.4 

7 V 33-1-200 7386 200 0758 0 716 0 042 0,457 0 430 0,028 
7 HT 14-H-87 7356 240 0.591 0.200 0.391 0.378 0.120 0.258 

7 HB 14-H-78 7368 240 1.367 1.075 0.292 0.838 0.645 0.193 

7 D1 14x121-78 7419 312.4 
ft V 14x101-61 7387 200 1.406 0982 0 4?3 Oftfifl 0,589 0?79 
8 HT 14-H-87 7357 240 0.654 0.453 0.201 0.404 0.272 0.133 

2 P 11x1/2 768 
8 HB 14-H-78 7369 240 

? D1 14x81-43 • 7420 312.4 

* The Factor of Safety for Bending is 1.5 for Tension it is 1.667 
x Element Section Properties Calculated by Hand 
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Corrmuted NoFOS* 

Stress 

Ratio 

Stress 

Ratio Bav Mem. Section # Lenath AXL B22 AXL B22 

9 V 14x81-43 7388 200 0.885 0.656 0.229 0.545 0.394 0.151 

9 HT 14-H-87 7358 240 0.630 0.473 0.157 0.387 0.284 0.104 

2 P11x1/2 768 

9 HB 14-H-78 7370 240 
2 P 11x1/2 288 

9 D1 5x3x5/16 7421 156.2 0.792 0.775 0.016 0.476 0.465 0.011 

5x3x5/16 7422 156.2 0.794 0.778 0.016 0.477 0.467 0.011 

9 D2 5x3x5/16 7423 156.2 

5x3x5/16 7424 156.2 

m V 14x81-43 7389 ?nn ORfiO 0498 008? 0 353 0,299 0054 

10 HT 14-H-87 7359 240 0.703 0.527 0.176 0.432 0.316 0.116 

2 P 11x1/2 768 

10 HB 14-H-78 7371 240 

10 D2 14x81-43 7425 312.4 

11 V 14x101-61 7390 200 1.031 0759 0?71 0,634 0 455 0179 

11 HT 14-H-87 7360 240 0.737 0.553 0.184 0.453 0.332 0.121 

11 HB 14-H-78 7372 240 0.597 0.374 0.223 0.372 0.224 0.147 

11 D2 14x121-78 7426 312.4 

1? V 14-1-142 7393 ?nn flfi?« 0,537 0091 0 3ft? 0 3?? O.OfiO 

12 HT 2 C12-30 7361 240 

tOD P 14x3/8 

bot Laced 

12 HB 2 C12-25 7373 240 0.528 0.494 0.034 0.319 0.296 0.022 

tOD+bot Laced 

12 D1 7x4x3/8 7427 156.2 

7x4x3/8 7428 156.2 

12 D2 7x4x3/8 7429 156.2 

7x4x3/8 7430 156.2 

End FV 14-H-87 7396 200 

East 

End 

1F 14-H-A7 7376 19? 0 739 Dfi91 0 04« 0,44fi 0415 0,032 
2E 14-H-87 7377 192 
3E 14-1-142 7379 192 0.543 0.527 0.016 0.327 0.316 0.011 

4E 14-1-142 7380 192 0.864 0.657 0.207 0.531 0.394 0.137 

5E 7x4x5/8 7407 153.7 

7x4x5/8 7408 153.7 

6E 7x4x5/8 7400 153.7 0.781 0.712 0.069 0.473 0.427 0.046 

7x4x5/8 7401 153.7 0.775 0.714 o:o6o 0.468 0.428 0.040 

7E 7x4x5/8 7405 153.7 

7x4x5/8 7406 153.7 

8E 7x4x5/8 7398 153.7 0.838 0.780 0.056 0.505 0.468 0.037 

7x4x5/8 7399 153.7 0.848 0.784 0.064 0.513 0.470 0.042 

9E 7x4x5/8 7374 240 

* The Factor of Safety for Bending is 1.5 for Tension it is 1.667 
x Element Section Properties Calculated by Hand 



174 
USACERL TR 99/27 

Bav 
West 
End 

Center 
Column 

Mem. 
1W 
2W_ 
3W 
4W_ 
5W 

6W 

7W~ 

8W 

9W~ 

£C_ 

Section 
14-H-87 
14-H-87 
14-1-142 
14-1-142 
7x4x5/8 
7x4x5/8 
7x4x5/8 
7x4x5/8 
7x4x5/8 
7x4x5/8 
7x4x5/8 
7x4x5/8 
7x4x5/8 

33-I-200 

7394 
7395 
7391 
7392 
7431 
7432 
7433_ 
7434 
7435 
7436 
7437 
7438 
7375 

Z327_ 

Tntal nvftrRtrassRfl Mem 

Length 
192 
192 
192 
192 
153.7 
153.7 
153.7 
153.7 
153.7 
153.7 
153.7 
153.7 
240 
2M- 

QeiSu 

Stress 
Ratio 

0.870 
0.717 
0.844 
0.857 

0.711 
0.708 

0.783 

* The Factor of Safety for Bending is 1.5 for Tension it is 1.667 
x Element Section Properties Calculated by Hand 
All sections are double angle unless otherwise noted 

Computed 

AXL 

0.855 
0.561 
0.770 
0.773 

0.638 
0.640 

MÜL 

B22 

0.015 
(2J5J_ 
0.075 
0.084 

0.073 
0.068 

rmzß_ 

Stress 
Ratio 

0.523 
0.440 
0.512 
0.519 

0.431 
0.429 

0.474 

NoFOS' 

AXL 

0.513 
0.337 
0.462 
0.464 

0.383 
0.384 

0.424 

B22 

0.010 
Mill. 
0.050 
0.055 

0.048 
0.045 

o.nsn 
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Table 5.15. Hangars 43 and 47 Truss T3 Stepped Wind Loading, Compression. 

Comouted NoFOS* 
Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath K r AXL B22 AXL B22 

V 14-H-87 7378 200 
HT 2 C12-30 7350 240 
tOD P 14x3/8 
bot Laced 
HB 2 C12-25 7362 240 
tOD+bOt Laced 
D1 7x4x5/8 7402 156.2 

7x4x5/8 7403 156.2 
D2 7x4x5/8 7409 156.2 

7x4x5/8 7410 156.2 

? V 14-1-142 7381 200 
2 HT 14-H-87 7351 240 
2 HB 14-H-78 7363 240 
2 D1 14x121-78 7411 312.4 fa>Fe 1.114 
3 V 14x101-61 738? ?oo 
3 HT 14-H-87 7352 240 

2 P 11x1/2 768 
3 HB 14-H-78 7364 240 1.000 2.478 0.839 0.563 0.276 0.479 0.297 0.182 
3 D1 14x81-43 7412 312.4 fa>Fe 0.908 
4 V 14xfil-43 7383 ?00 
4 HT 14-H-87 7353 240 

2 P11x1/2 768 
4 HB 14-H-78 7365 240 1.000 2.095 1.575 0.776 0.799 0.933 0.406 0.527 

2 P11x1/2 288 
4 D1 5x3x5/16 7413 156.2 

5x3x5/16 7414 156.2 
4 D2 5x3x5/16 7415 156.2 

5x3x5/16 7416 156.2 

5 V 14x81-43 7384 200 
5 HT 14-H-87 7354 240 

2 P 11x1/2 768 
5 HB 14-H-78 7366 240 
5 D2 14x81-43 7417 312.4 fa>Fe 1.401 
fi V 14x101-61 7385 200 1.072 2.445 0605 0.437 0.169 0343 0.232 0.11? 
6 HT 14-H-87 7355 240 
6 HB 14-H-78 7367 240 1.000 2.478 0.908 0.553 0.355 0.526 0.291 0.234 
6 D2 14x121-78 7418 312.4 fa>Fe 1.133 
7 V 33-I-P00 7386 200 
7 HT 14-H-87 7356 240 
7 HB 14-H-78 7368 240 1.000 2.478 0.740 0.547 0.193 0.416 0.288 0.127 
7 D1 14x121-78 7419 312.4 fa>Fe 1.169 

fi V 14x101-61 7387 200 1.07? 2 445 0 521 0 380 0141 0.295 0.20? 0093 
8 HT 14-H-87 7357 240 

2 P11x1/2 768 
8 HB 14-H-78 7369 240 
8 D1 14x81-43 7420 312.4 fa>Fe 1.379 

* Factor of Safety for Bending is 1.5, for Axial Compression it is 5/3+3/8x(KL/rCc)-1/8x(KL/rCc)A3 
x Element Section Properties Calculated by Hand 
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Cnmnuted NoFOS* 

Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath K r AXL B22 AXL B22 

q V 14x81-43 7388 200 2  
g HT 14-H-87 7358 240 

2 P11x1/2 768 
9 HB 14-H-78 7370 240 1.000 2.095 1.575 0.776 0.799 0.933 0.406 0.527 

2 P11x1/2 288 
9 D1 5x3x5/16 7421 156.2 

5x3x5/16 7422 156.2 
9 D2 5x3x5/16 7423 156.2 

5x3x5/16 7424 156.2 

m v 14x8 I-43 7389. ?nn 

10 HT 14-H-87 7359 240 
2 P 11x1/2 768 

1(1 HB 14-H-78 7371 240 1.000 2.478 0.839 0.563 0.276 0.479 0.297 0.182 

10 D2 14x81-43 7425 312.4 fa>Fe 0.779 

11 V 14x101-61 7390 ?no 1 07? ?445 0 693 0.488 0,205 0,394 0,259 0,135 

11 HT 14-H-87 7360 240 
11 HB 14-H-78 7372 240 1.000 2.478 1.610 0.831 0.780 0.953 0.438 0.515 

11 D2 14x121-78 7426 312.4 fa>Fe 0.876 

12 V 14-1-14? 7393 ?nn 
12 HT 2 C 12-30 7361 240 

tOD P 14x3/8 
bot Laced 

12 HB 2 C12-25 7373 240 
toD+bot Laced 

12 D1 7x4x5/8 7427 156.2 

7x4x5/8 7428 156.2 

12 D2 7x4x5/8 7429 156.2 

7x4x5/8 7430 156.2 

End EV 14-H-R7 7396 ?00 

East 
End 

1F 14-H-87 737ft 19? 

2E 14-H-87 7377 192 

3E 14-1-142 7379 192 1.000 3.982 0.515 0.482 0.033 0.289 0.267 0.022 

4E 14-1-142 7380 192 

5E 7x4x5/8 7407 153.7 1.000 2.236 1.063 0.995 0.068 0.582 0.538 0.045 

7x4x5/8 7408 153.7 1.000 2.236 1.177 0.999 0.178 0.657 0.540 0.117 

6E 7x4x5/8 7400 153.7 

7x4x5/8 7401 153.7 
7E 7x4x5/8 7405 153.7 1.000 2.236 1:009 0.918 0.091 0.556 0.496 0.060 

7x4x5/8 7406 153.7 1.000 2.236 1.104 0.922 0.182 0.618 0.498 0.120 

8E 7x4x5/8 7398 153.7 

7x4x5/8 7399 153.7 

?E    ,. 7x4x5/8 7374 240 

* Factor of Safety for Bending is 1.5, for Axial Compression it is 5/3+3/8x(KL/rCc)-1/8x(KL/rCc)A3 
x Element Section Properties Calculated by Hand 
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ComDuted NoFOS* 
Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath K r AXL B22 AXL B22 

West 
End 

1W 14-H-87 7394 192 1.000 3.696 0.782 0.716 0.067 0.439 0.395 0.044 
2W 14-H-87 7395 192 1.000 3.696 0.545 0.413 0.132 0.315 0.228 0.087 
3W 14-1-142 7391 192 
4W 14-1-142 7392 192 
5W 7x4x5/8 7431 153.7 

7x4x5/8 7432 153.7 
6W 7x4x5/8 7433 153.7 1.000 2.236 0.955 0.875 0.080 0.526 0.473 0.053 

7x4x5/8 7434 153.7 1.000 2.236 1.036 0.878 0.157 0.578 0.474 0.104 
7W 7x4x5/8 7435 153.7 1.000 2.236 0.711 0.638 0.073 0.393 0.345 0.048 

7x4x5/8 7436 153.7 1.000 2.236 0.708 0.640 0.068 0.391 0.346 0.045 
8W 7x4x5/8 7437 153.7 1.000 2.236 0.961 0.861 0.100 0.531 0.465 0.066 

7x4x5/8 7438 153.7 1.000 2.236 1.024 0.857 0.167 0.573 0.463 0.110 
9W 7x4x5/8 7375 240 

Center 
Column 

CO aa-i-snn 7397 384 1.000 3560 0.571 0.4SR 0135 0317 0.228 0.089 

Total Overstressed Members 17 5 

* Factor of Safety for Bending is 1.5, for Axial Compression it is 5/3+3/8x(KL/rCc)-1/8x(KL/rCc)A3 
x Element Section Properties Calculated by Hand 
All sections are double angle unless otherwise noted 
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Table 5.16. Hangars 43 and 47 Truss T3 Average Wind Loading, Ten 

ComDuted NoFOS* 

Stress 

Ratio 

Stress 

Ratio Bav Mem. Section # Lenath AXL B22 AXL B22 

V 14-H-87 7378 200 

HT 2 C12-30 7350 240 

tOD P 14x3/8 

bot Laced 

HB 2 C12-25 7362 240 

tOD+bOt Laced 

D1 7x4x3/8 7402 156.2 

7x4x3/8 7403 156.2 

D2 7x4x3/8 7409 156.2 

7x4x3/8 7410 156.2 

? V 14-1-14? 7381 200 0523 0 454 0 069 0318 0,272 0,046 

2 HT 14-H-87 7351 240 

2 HB 14-H-78 7363 240 

2 D1 14x121-78 7411 312.4 

3 V 14x101-61 7382 200 0 894 0 675 0 219 0,550 0 405 0,145 

3 HT 14-H-87 7352 240 
2 P 11x1/2 768 

3 HB 14-H-78 7364 240 

3 D1 14x81-43 7412 312.4 

4 V 14x81-43 7383 200 0.576 f)R05 0 071 0,350 0,303 0047 

4 HT 14-H-87 7353 240 
2 P 11x1/2 768 

4 HB 14-H-78 7365 240 
2 P11x1/2 288 

4 D1 5x3x5/16 7413 156.2 

5x3x5/16 7414 156.2 

4 D2 5x3x5/16 7415 156.2 

5x3x5/16 7416 156.2 

S V 14x81-43 7384 200 0.781 0 6?7 0153 0 477 0 37R 0.101 

5 HT 14-H-87 7354 240 
2 P 11x1/2 768 

5 HB 14-H-78 7366 240 

5 D2 14x81-43 7417 312.4 

fi V 14x101-61 7385 ?00 1 1«S» 0 844 0 318 0,716 0 506 0 210 

6 HT 14-H-87 7355 240 

6 HB 14-H-78 7367 240 0.896 0.713 0.184 0.549 0.428 0.121 

6 D2 14x12 I-78 7418 312.4 

7 V 33-I-200 7386 200 0.580 0.580 0 000 0348 034R 0,000 
7 HT 14-H-87 7356 240 

7 HB 14-H-78 7368 240 0.896 0.713 0.184 0.549 0.428 0.121 

7 D1 14x121-78 7419 312.4 

ft V 14x101-61 7387 200 11fi?      > 0 844 0318 0,716 OROfi 0,210 
8 HT 14-H-87 7357 240 

2 P11x1/2 768 

8 HB 14-H-78 7369 240 
8 D1 14x81-43 7420 312.4 

* The Factor of Safety for Bending is 1.5 for Tension it is 1.667 
x Element Section Properties Calculated by Hand 
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ComDuted NoFOS* 

Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath AXL B22 AXL B22 

9 V 14x81-43 7388 200 0.781 0.627 0.153 0.477 0.376 0.101 

9 HT 14-H-87 7358 240 
2 P 11x1/2 768 

9 HB 14-H-78 7370 240 
2 P 11x1/2 288 

9 D1 5x3x5/16 7421 156.2 
5x3x5/16 7422 156.2 

9 D2 5x3x5/16 7423 156.2 
5x3x5/16 7424 156.2 

m V 14x81-43 7389 ?00 0576 0.505 0 071 0 350 0 303 0.047 

10 HT 14-H-87 7359 240 
2 P 11x1/2 768 

10 HB 14-H-78 7371 240 
10 D2 14x81-43 7425 312.4 

11 V 14x101-61 7390 200 0.894 0675 0?19 0550 0 405 0145 
11 HT 14-H-87 7360 240 
11 HB 14-H-78 7372 240 
11 D2  . 14x121-78 7426 312.4 
1? V 14-1-14? 7393 ?nn 

12 HT 2 C12-30 7361 240 

tOD P 14x3/8 
bot Laced 

12 HB 2 C12-25 7373 240 0.579 0.457 0.122 0.355 0.274 0.081 

tOD+bOt Laced 
12 D1 7x4x3/8 7427 156.2 

7x4x3/8 7428 156.2 
12 D2 7x4x3/8 7429 156.2 

7x4x3/8 7430 156.2 

End FV 14-H-87 7396 ?oo 

East 
End 

1F 14-H-87 7376 19? 0652 0.598 0054 0 394 0359 0036 

2E 14-H-87 7377 192 
3E 14-1-142 7379 192 
4E 14-1-142 7380 192 0.525 0.436 0.089 0.320 0.262 0.059 

5E 7x4x5/8 7407 153.7 
7x4x5/8 7408 153.7 

6E 7x4x5/8 7400 153.7 0.674 0.632 0.041 0.406 0.379 0.027 

7x4x5/8 7401 153.7 0.671 0.634 0.036 0.404 0.380 0.024 

7E 7x4x5/8 7405 153.7 
7x4x5/8 7406 153.7 

8E 7x4x5/8 7398 153.7 0.761 0.707 0.053 0.459 0.424 0.035 
7x4x5/8 7399 153.7 0.773 0.709 0.064 0.468 0.425 0.042 

9E 7x4x5/8 7374 24Q 

* The Factor of Safety for Bending is 1.5 for Tension it is 1.667 
x Element Section Properties Calculated by Hand 
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ComDuted No FOS * 
Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath AXL B22 AXL B22 

West 
End 

1W 14-H-87 7394 192 
2W 14-H-87 7395 192 
3W 14-1-142 7391 192 
4W 14-1-142 7392 192 0.525 0.436 0.089 0.320 0.262 0.059 
5W 7x4x5/8 7431 153.7 0.699 0.638 0.061 0.423 0.383 0.040 

7x4x5/8 7432 153.7 0.718 0.641 0.077 0.435 0.385 0.051 
6W 7x4x5/8 7433 153.7 

7x4x5/8 7434 153.7 
7W 7x4x5/8 7435 153.7 0.569 0.519 0.050 0.344 0.311 0.033 

7x4x5/8 7436 153.7 0.581 0.522 0.060 0.353 0.313 0.040 
8W 7x4x5/8 7437 153.7 

7x4x5/8 7438 153.7 
9W 7x4x5/8 7375 240 

Center 
Column 

C.C. 33-I-P00 7397 384 0 545 0.545 0.000 0 3?7 0.3P7 0.000 

Total Ovfirstmss ed, Members  Z 0 
* The Factor of Safety for Bending is 1.5 for Tension it is 1.667 
x Element Section Properties Calculated by Hand 
All sections are double angle unless otherwise noted 
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Table 5.17. Hangars 43 and 47 Truss T3 Average Wind Loading, Compression. 

Conrauted NoFOS* 
Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath K r AXL B22 AXL B22 

V 14-H-87 7378 200 
HT 2 C12-30 7350 240 
tOD P 14x3/8 
bot Laced 
HB 2 C12-25 7362 240 
tOD+bo Laced 
D1 7x4x5/8 7402 156.2 

7x4x5/8 7403 156.2 
D2 7x4x5/8 7409 156.2 

7x4x5/8 7410 156.2 

2 V 14-1-14? 7381 200 
2 HT 14-H-87 7351 240 
2 HB 14-H-78 7363 240 1.000 2.478 0.605 0.334 0.271 0.355 0.176 0.179 
2 D1 14x121-78 7411 312.4 fa>Fe 0.692 

a V 14x101-B1 7382 200 1.072 2.445 0.619 0447 0.171 0350 0237 0.113 
3 HT 14-H-87 7352 240 

2 P 11x1/2 768 
3 HB 14-H-78 7364 240 1.000 2.478 0.632 0.438 0.194 0.359 0.231 0.128 

3 D1 14x81-43 7412 312.4 fa>Fe 0.636 

4 Y 14x8 I-43 7383 200 
4 HT 14-H-87 7353 240 

2 P 11x1/2 768 
4 HB 14-H-78 7365 240 1.000 2.095 1.031 0.611 0.420 0.596 0.319 0.277 

2 P 11x1/2 288 
4 D1 5x3x5/16 7413 156.2 

5x3x5/16 7414 156.2 
4 D2 5x3x5/16 7415 156.2 1.000 1.615 0.601 0.588 0.013 0.318 0.310 0.009 

5x3x5/16 7416 156.2 1.000 1.615 0.605 0.593 0.011 0.320 0.312 0.007 

5 V 14x8 I-43 7384 200 
5 HT 14-H-87 7354 240 

2 P11x1/2 768 
5 HB 14-H-78 7366 240 
5 D2 14x81-43 7417 312.4 fa>Fe 1.033 

fi V 14x1(11-61 7385 200 1.072 2.445 0.946 ofi?n 0.326 0544 0 329 n?1R 
6 HT 14-H-87 7355 240 
6 HB 14-H-78 7367 240 1.000 2.478 1.420 0.796 0.624 0.831 0.419 0.412 

6 D2 14x121-78 7418 312.4 fa>Fe 0.889 

7 V 33-1-200 7388 200 1.856 3 560 0568 0568 0.000 0 298 0298 oooo 
7 HT 14-H-87 7356 240 
7 HB 14-H-78 7368 240 1.000 2.478 1.420 0.796 0.624 0.831 0.419 0.412 

7 D1 14x121-78 7419 312.4 fa>Fe 0.900 

fi V 14x101-61 7387 200 1.072 2.445 0.946 0 620 0326 0 544 0.329 0.215 

fi HT 14-H-87 7357 240 
2 P 11x1/2 768 

8 HB 14-H-78 7369 240 

L D1 14x81-43 7420 312.4 fa>Fe 1033 

* Factor of Safety for Bending is 1.5, for Axial Compression it is 5/3+3/8x(KL/rCc)-1/8x(KL/rCc)A3 
x Element Section Properties Calculated by Hand 
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Bay 

io_ 
1L 
u_ 
11_ 
11_ 
11_ 
12_ 
12 

JUL- 

IE 

End 

East 
End 

Mem. 

HT 

HB 

D1 

D2 

HT 

HB 
D2 

HT 
HB 
D2 

HT 
top 
bot 
HB 
top+bo 

Section 
14x81-43 
14-H-87 
2 P11x1/2 
14-H-78 
2 P 11x1/2 
5x3x5/16 
5x3x5/16 
5x3x5/16 
5x3x5/16 
14x81-43 
14-H-87 
2 P11x1/2 
14-H-78 
14x81-43 

14x101-61 
14-H-87 
14-H-78 
14x121-78 
14-1-14P 
2 C12-30 
P 14x3/8 
Laced 
2 C 12-25 
Laced 

73iL 
Length 
2QQ  

7358 

7370 

7421 
7422 
7423 
7424 

23aa_ 
7359 

7371 
7425 

zaao. 
7360 
7372 
7426 

Z3Ü3- 
7361 

7373 

D1 

D2 

EL 

1F 
2E_ 
3E_ 
4E_ 
5E 

7JL 

IE 

7x4x5/8 
7x4x5/8 
7x4x5/8 
7x4x5/8 
14-H-87 

14-H-87 
14-H-87 
14-1-142 
14-1-142 
7x4x5/8 
7x4x5/8 
7x4x5/8 
7x4x5/8 
7x4x5/8 
7x4x5/8 
7x4x5/8 
7x4x5/8 
7x4x5/8 

7427 
7428 
7429 
7430 

Z32fi_ 

I3Iß_ 

240 
768 
240 
288 
156.2 
156.2 
156.2 
156.2 

2SSL 
240 
768 
240 
312.4 

2QJL 
240 
240 
312.4 

2QD_ 
240 

240 

156.2 
156.2 
156.2 
156.2 

2QQ_ 

7377 
7379 
7380 
7407 
7408 
7400 
7401 
7405 
7406 
7398 
7399 
7374 

192 
192 
192 
192 
153.7 
153.7 
153.7 
153.7 
153.7 
153.7 
153.7 
153.7 
240 

1.000 

1.000 

1QZ2. 

1.000 

1.000 
iÖPJL 
UfflL 
1.000 

1.000 
1.000 

Stress 
Ratio 

2.095 

2.478 

2,445 

2.478 

1.031 

Computed 

AXL 

0.611 

0.632 

a>Fe 

0.438 

MIS. 

1.695 
ia>Fe 

3.982 
3.982 
2.236 
2.236 

2.236 
2.236 

1.215 

MI 
1.047 
1.180 

0.998 
1.111 

{L4!7_ 

0.856 

1.047 
M14_ 
0.989 
0.992 

0.909 
0.913 

B22 

0.420 

0.194 

ma. 

0.839 

0.168 
0.198 
0.059 
0.187 

0.089 
0.198 

* Factor of Safety for Bending is 1.5, for Axial Compression it is 5/3+3/8x(KL/rCc)-1/8x(KL/rCc)A3 
x Element Section Properties Calculated by Hand 

Stress 
Ratio 

0.596 

0.359 
0.636 

0,350 

1.005 
0.694 

0.692 
0.471 
0.573 
0.659 

0.550 
0.624 

AXL 

NoFOS* 

0.319 

0.231 

H237_ 

0.451 

0.581 
0.341 
0.534 
0.536 

0.491 
0.493 

B22 

0.277 

0.128 

ML3_ 

0.554 

0.111 
0.131 
0.039 
0.123 

0.059 
0.131 
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Comouted NoFOS* 

Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath K r AXL B22 AXL B22 

West 
End 

1W 14-H-87 7394 192 1.000 3,69.5 0.966 0.853 0.113 0.545 0.471 0.075 

2W 14-H-87 7395 192 
3W 14-1-142 7391 192 3.792 3.982 0.550 0.531 0.019 0.290 0.277 0.013 

4W 14-1-142 7392 192 3.792 3-982 0.680 0.577 0.103 0.369 0.301 0.068 

5W 7x4x5/8 7431 153.7 
7x4x5/8 7432 153.7 

fiW 7x4x5/8 7433 153.7 1.000 2.236 0.933 0.851 0.082 0.514 0.460 0.054 

7x4x5/8 7434 153.7 1.000 2.236 0.961 0.849 0.111 0.532 0.459 0.073 

7W 7x4x5/8 7435 153.7 

7x4x5/8 7436 153.7 
8W 7x4x5/8 7437 153.7 1.000 2.236 0.906 0.817 0.089 0.500 0.441 0.059 

7x4x5/8 7438 153.7 1.000 2.236 0.980 0.821 0.159 0.549 0.444 0.105 

9W 7x4x5/8 7375 240 
Center 
Colum 

rio 33-I-200 7397 384 

Total Overstressed Members _ 17 3 

* Factor of Safety for Bending is 1.5, for Axial Compression it is 5/3+3/8x(KL/rCc)-1/8x(KL/rCc)A3 
x Element Section Properties Calculated by Hand 
All sections are double angle unless otherwise noted 
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Table 5.18. Hangars 44 and 45 Truss T3 Stepped Wind Loading, Tension. 

ComDuted No FOR* 

Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath AXL B22 AXL B22 

V 14-H-87 7378 200 
HT 2 C12-30 7350 240 
tOD P 14x3/8 
bot Laced 
HB 2 C 12-25 7362 240 
toD+bot Laced 
D1 7x4x3/8 7402 156.2 

7x4x3/8 7403 156.2 

D2 7x4x3/8 7409 156.2 0.506 0.439 0.067 0.308 0.263 0.044 

7x4x3/8 7410 156.2 

? V 14-1-14? 7381 9(1(1 0 847 0,7?3 0.123 0,515 0 434 0,081 

2 HT 14-H-87 7351 240 0.727 0.476 0.251 0.451 0.286 0.166 

2 HB 14-H-78 7363 240 1.077 0.724 0.354 0.668 0.434 0.234 

2 D1 14x121-78 7411 312.4 

3 V 14x1(1 |-fil 7382 200 1329 0 971 0,357 0,818 0,583 0.236 

3 HT 14-H-87 7352 240 0.760 0.549 0.211 0.469 0.329 0.139 

2 P 11x1/2 768 
3 HB 14-H-78 7364 240 
3 D1 14x81-43 7412 312.4 

4 V 14x81-43 7383 ?00 0 664 0564 (1100 0 404 0338 0,066 

4 HT 14-H-87 7353 240 0.659 0.479 0.180 0.406 0.287 0.119 

2 P 11x1/2 768 
4 HB 14-H-78 7365 240 

2 P 11x1/2 288 
4 D1 5x3x5/16 7413 156.2 

5x3x5/16 7414 156.2 

4 D2 5x3x5/16 7415 156.2 0.733 0.713 0.020 0.441 0.428 0.013 

5x3x5/16 7416 156.2 0.729 0.711 0.018 0.438 0.427 0.012 

<5 V 14x81-43 7384 ?00 0920 (1689 (1?3? 0567 0,413 0,153 

5 HT 14-H-87 7354 240 0.682 0.472 0.210 0.422 0.283 0.139 

2 P 11x1/2 768 
5 HB 14-H-78 7366 240 
5 D2 14x81-43 7417 312.4 

6 V 14xini-fi1 7385 ?(10 144? 1(104 0 438 0RP1 OfiO? n?R9 
6 HT 14-H-87 7355 240 0.593 0.188 0.405 0.380 0.113 0.267 

6 HB 14-H-78 7367 240 1.327 1.089 0.237 0.810 0.653 0.156 

6 D2 14x121-78 7418 312.4 

7 V 33-1-200 7386 200 0769 (1727 0.042 0,464 0 436 0028 

7 HT 14-H-87 7356 240 0.566 0.188 0.388 0.369 0.113 0.256 

7 HB 14-H-78 7368 240 1:390 : 1.092 0.298 0.852 0.655 0.197 

7 D1 14x121-78 7419 312.4 

8 V 14x1(11-R1 7387 ?nn 1.423 0.993 0 430 0 880 0,596 0.284 
8 HT 14-H-87 7357 240 0.664 0.460 0.204 0.411 0.276 0.135 

2 P11x1/2 768 
8 HB 14-H-78 7369 240 

8 D1 14x81-43 7420 312.4 

* The Factor of Safety for Bending is 1.5 for Tension it is 1.667 
x Element Section Properties Calculated by Hand 
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Comouted NoFOS* 

Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath AXL B22 AXL B22 

9 V 14x81-43 7388 200 0.890 0.658 0.232 0.548 0.395 0.153 

9 HT 14-H-87 7358 240 0.640 0.480 0.159 0.393 0.288 0.105 

2 P11x1/2 768 
9 HB 14-H-78 7370 240 

2 P 11x1/2 288 

9 D1 5x3x5/16 7421 156.2 0.799 0.782 0.017 0.480 0.469 0.011 

5x3x5/16 7422 156.2 0.801 0.785 0.016 0.482 0.471 0.011 

9 D2 5x3x5/16 7423 156.2 

5x3x5/16 7424 156.2 

in V 14x81-43 7389 ?nn 0 579 0496 0083 0 35? 0.298 0,055 
10 HT 14-H-87 7359 240 0.713 0.535 0.178 0.438 0.321 0.117 

2 P 11x1/2 768 
10 HB 14-H-78 7371 240 
10    ' D2 14x81-43 7425 312.4 

11 V 14x101-61 7390 200 1.041    > 0.765 0?7fi (1R41 0.459 018? 

11 HT 14-H-87 7360 240 0.747 0.561 0.186 0.459 0.337 0.123 

11 HB 14-H-78 7372 240 0.609 0.381 0.228 0.379 0.229 0.150 

11 D2 14x121-78 7426 312.4 

1? V 14-1-14? 7393 200 0 637 0 544 0 093 0 388 0 3?R 0.061 
12 HT 2 C12-30 7361 240 

tOD P 14x3/8 
bot Laced 

12 HB 2 C12-25 7373 240 0.532 0.498 0.034 0.321 0.299 0.022 

toD+bot Laced 
12 D1 7x4x3/8 7427 156.2 

7x4x3/8 7428 156.2 
12 D2 7x4x3/8 7429 156.2 

7x4x3/8 7430 156.2 

End FV 14-H-87 7396 

East 
End 

1F 14-H-87 7376 192 0736 0 689 0047 0 444 0413 (1(131 

2E 14-H-87 7377 192 
3E 14-1-142 7379 192 0.554 0.537 0.017 0.333 0.322 0.011 
4E 14-1-142 7380 192 0.943 0.664 0.279 0.583 0.398 0.184 

5E 7x4x5/8 7407 153.7 
7x4x5/8 7408 153.7 

6E 7x4x5/8 7400 153.7 0.788 0.715 0.070 0.475 0.429 0.046 

7x4x5/8 7401 153.7 0.779 0.718 0.061 0.471 0.431 0.040 

7E 7x4x5/8 7405 153.7 
7x4x5/8 7406 153.7 

8E 7x4x5/8 7398 153.7 0.840 0.785 0.056 0.508 0.471 0.037 

7x4x5/8 7399 153.7 0.852 0.787 0.065 0.515 0.472 0.043 

9E 7x4x5/8 Z27.4 24Q - 

* The Factor of Safety for Bending is 1.5 for Tension it is 1.667 
x Element Section Properties Calculated by Hand 
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ComDuted No FOR* 

Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath AXL B22 AXL B22 

West 
End 

1W 14-H-87 7394 192 
2W 14-H-87 7395 192 
3W 14-1-142 7391 192 0.880 0.865 0.015 0.529 0.519 0.010 

4W 14-1-142 7392 192 0.730 0.571 0.159 0.448 0.343 0.105 

5W 7x4x5/8 7431 153.7 0.844 0.769 0.075 0.511 0.461 0.050 

7x4x5/8 7432 153.7 0.857 0.772 0.085 0.519 0.463 0.056 

6W 7x4x5/8 7433 153.7 

7x4x5/8 7434 153.7 

7W 7x4x5/8 7435 153.7 0.711 0.637 0.074 0.431 0.382 0.049 

7x4x5/8 7436 153.7 0.706 0.639 0.068 0.428 0.383 0.045 

8W 7x4x5/8 7437 153.7 

7x4x5/8 7438 153.7 

9W 7x4x5/8 7375 240 

Center 
Column 

CC 33-l-?00 7397 384 0.796 f)7?1 0 07fi 0,483 0433 0 050 

Total Overstress firl Members 7 0 ■ 

* The Factor of Safety for Bending is 1.5 for Tension it is 1.667 
x Element Section Properties Calculated by Hand 
All Sections are Double Angles unless Otherwise Noted 



USACERL TR 99/27 187 

Table 5.19. Truss T3 Hangars 44 and 45 Stepped Wind Loading, Compression. 

ComDuted NoFOS* 

Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath K r AXL B22 AXL B22 

V 14-H-87 7378 200 
HT 2 C12-30 7350 240 
tOD P 14x3/8 
bot Laced 
HB 2 C12-25 7362 240 
toD+bot Laced 
D1 7x4x5/8 7402 156.2 

7x4x5/8 7403 156.2 

D2 7x4x5/8 7409 156.2 
7x4x5/8 7410 156.2 

2 V 14-1-14? 7381 ?no 
2 HT 14-H-87 7351 240 
2 HB 14-H-78 7363 240 
2 D1 14x121-78 7411 312.4 fa>Fe 1.130 

3 V 14x101-R1 7382 ?no 
3 HT 14-H-87 7352 240 

2 P 11x1/2 768 
3 HB 14-H-78 7364 240 1.000 2.478 0.859 0.574 0.285 0.491 0.302 0.188 

3 D1 14x81-43 7412 312.4 fa>Fe 0.922 

4 V 14x81-43 7383 200 
4 HT 14-H-87 7353 240 

2 P 11x1/2 768 
4 HB 14-H-78 7365 240 1.000 2.095 1^646 0.790 0.856 0.978 0.413 0.565 

2 P 11x1/2 288 
4 D1 5x3x5/16 7413 156.2 

5x3x5/16 7414 156.2 

4 D2 5x3x5/16 7415 156.2 
5x3x5/16 7416 156.2 

5 V 14x81-43 7384 200 
5 HT 14-H-87 7354 240 

2 P 11x1/2 768 
5 HB 14-H-78 7366 240 
5 D2 14x81-43 7417 312.4 fa>Fe 1.424 

fi V 14x101-61 7385 200 1.072 2 445 0.604 0 428 0,177 0,344 0 227 0,117 
6 HT 14-H-87 7355 240 
6 HB 14-H-78 7367 240 1.000 2.478 0.854 0.524 0.330 0.494 0.276 0.218 

6 D2 14x121-78 7418 312.4 fa>Fe 1.204 

7 V 33-1-200 7386 200 
7 HT 14-H-87 7356 240 
7 HB 14-H-78 7368 240 1.000 2.478 0.694 0.519 0.175 0.389 0.273 0.116 

7 D1 14x121-78 7419 312.4 fa>Fe 1.193 

ft V 14x101-61 7387 200 
8 HT 14-H-87 7357 240 

2 P11x1/2 768 
8 HB 14-H-78 7369 240 

8- D1 14x81-43 7420 3J2.4. fa>Fe 1.405 

* Factor of Safety for Bending is 1.5, for Axial Compression it is 5/3+3/8x(KL/rCc)-1/8x(KL/rCc)A3 
x Element Section Properties Calculated by Hand 
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ComDUted NoFOS* 

Stress 
Ratio 

Stress 
Ratio Bav Mem Section # Lenath K r AXL 322 AXL 322 

g V 14x81-43 7388 200 
g HT 14-H-87 7358 240 

2 P 11x1/2 768 

9 HB 14-H-78 7370 240 1.000 2.095 1.646 0.790 0.856 0.978 0.413 0.565 

2 P11x1/2 288 
g D1 5x3x5/16 7421 156.2 

5x3x5/16 7422 156.2 
g D2 5x3x5/16 7423 156.2 

5x3x5/16 7424 156.2 

10 V 14x81-43 7389 ?00 

10 HT 14-H-87 7359 240 

2 P 11x1/2 768 

10 HB 14-H-78 7371 240 1.000 2.478 0.859 0.574 0.285 0.491 0.302 0.188 

10 D2 14x81-43 7425 312.4 fa>Fe 0.792 

11 V 14x10 I-R1 7390 ?00 107? ?445 0,701 0,479 0??2 0,401 0,254 0,147 

11 HT 14-H-87 7360 240 
11 HB 14-H-78 7372 240 1.000 2.478 1.559 0.819 0.739 0.919 0.431 0.488 

11 D2 14x121-78 7426 312.4 fa>Fe 0.891 

1? V 14-1-14? 7393 ?nn 

12 HT 2 C 12-30 7361 240 

tOD P 14x3/8 
bot Laced 

12 HB 2 C12-25 7373 240 

tOD+bot Laced 

12 D1 7x4x5/8 • 7427 156.2 

7x4x5/8 7428 156.2 

12 D2 7x4x5/8 7429 156.2 

7x4x5/8 7430 156.2 

End EV 14-H-87 7396 ?00 

East 
End 

1F 14-H-87 7376 19? 

2E 14-H-87 7377 192 

3E 14-1-142 7379 192 1.000 3.982 0.503 0.470 0.033 0.282 0.261 0.022 

4E 14-1-142 7380 192 

5E 7x4x5/8 7407 153.7 1.000 2.236 1.064 ii 0.987 0.068 0.578 0.533 0.045 

7x4x5/8 7408 153.7 1.000 2.236 "1.177" 0.999 0.178 0.657 0.540 0.117 

6E 7x4x5/8 7400 153.7 

7x4x5/8 7401 153.7 

7E 7x4x5/8 7405 153.7 1.000 2.236 1.011 0.920 0.092 0.558 0.497 0.061 

7x4x5/8 7406 153.7 1.000 2.236 1.105 0.923 0.182 0-619 0.499 0.120 

8E 7x4x5/8 7398 153.7 

7x4x5/8 7399 153.7 

?E ,. 7x4x5/8 7374 240 

* Factor of Safety for Bending is 1.5, for Axial Compression it is 5/3+3/8x(KL/rCc)-1/8x(KL/rCc)A3 
x Element Section Properties Calculated by Hand 
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ComDuted NoFOS* 
Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath K r AXL B22 AXL B22 

West 
End 

1W 14-H-87 7394 192 1.000 3.696 0.785 0.718 0.067 0.440 0.396 0.044 
2W 14-H-87 7395 192 1.000 3.696 0.552 0.418 0.134 0.319 0.231 0.088 
3W 14-1-142 7391 192 
4W 14-1-142 7392 192 
5W 7x4x5/8 7431 153.7 

7x4x5/8 7432 153.7 
6W 7x4x5/8 7433 153.7 1.000 2.236 0.949 0.870 0.079 0.522 0.470 0.052 

7x4x5/8 7434 153.7 1.000 2.236 1,029 0.874 0.156 0.575 0.472 0.103 
7W 7x4x5/8 7435 153.7 

7x4x5/8 7436 153.7 
8W 7x4x5/8 7437 153.7 1.000 2.236 0.941 0.849 0.091 0.519 0.459 0.060 

7x4x5/8 7438 153.7 1.000     • 2.236 1.019 0.853 0.166 0.570 0.461 0.110 
9W 7x4x5/8 7375 240 

Center 
Colum 

C.C. .m?nn 7397 384 

Total OYflrstrfis seri Mem ifirs 17 R 

* Factor of Safety for Bending is 1.5, for Axial Compression it is 5/3+3/8x(KL/rCc)-1/8x(KL/rCc)A3 
x Element Section Properties Calculated by Hand 
All Sections are Double Angles unless Otherwise noted 
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Table 5.20. Hangars 44 and 45 Truss T3 Average Wind Loading, Tension. 

ComDuted No FOR* 

Stress 
Ratio 

Stress 
Ratio Bav Mem Section # Lenath AXL B22 AXL 322 

V 14-H-87 7378 200 

HT 2 C12-30 7350 240 

tOD P 14x3/8 

bot Laced 
HB 2 C 12-25 7362 240 

toD+bot Laced 

D1 7x4x3/8 7402 156.2 
J 

7x4x3/8 7403 156.2 

D2 7x4x3/8 7409 156.2 

7x4x3/8 7410 156.2 
p V 14-1-14? 7381 200 0531 0 4R1 0,070 0323 0,277 0 046 

2 HT 14-H-87 7351 240 
2 HB 14-H-78 7363 240 0.532 0.420 0.112 0.326 0.252 0.074 

2 D1 14x121-78 7411 312.4 

1 V 14x1(11-R1 7382 ?oo 0 904 0,680 0??4 0 556 0408 0,148 

3 HT 14-H-87 7352 240 0.508 0.349 0.159 0.314 0.209 0.105 

2 P 11x1/2 768 
3 HB 14-H-78 7364 240 

3 D1 14x81-43 7412 312.4 
4 V 14xftl-43 7383 ?oo 0 57R 0,504 0,072 0,350 030? 0,048 

4 HT 14-H-87 7353 240 
2 P 11x1/2 768 

4 HB 14-H-78 7365 240 
2 P 11x1/2 288 

4 D1 5x3x5/16 7413 156.2 

5x3x5/16 7414 156.2 
4 D2 5x3x5/16 7415 156.2 

5x3x5/16 7416 156.2 
c V 14x8 I-43 7384 ?00 0 785 0.629 0156 0 4ft0 0,377 0103 

5 HT 14-H-87 7354 240 
2 P 11x1/2 768 

5 HB 14-H-78 7366 240 

5 D2 14x8 I-43 7417 312.4 
fi V 14x101-61 7385 ?on 1179 0 854 0325 0 727 nsi5> 0215 

6 HT 14-H-87 7355 240 

6 HB 14-H-78 7367 240 0.919 0.730 0.189 0.563 0.438 0.125 

6 D2 14x121-78 7418 312.4 
7 V 33-1-200 7386 200 0 591 0 591 0 000 0355 nass 0000 

7 HT 14-H-87 7356 240 

7 HB 14-H-78 7368 240 0.919 0.730 0.189 0.563 0.438 0.125 

7 D1 14x121-78 7419 312.4 
A V i4xini-fii 7387 POO 1:179 ... 0 854 na» 0727 (151? 0215 

8 HT 14-H-87 7357 240 

2 P11x1/2 768 

8 HB 14-H-78 7369 240 

9 D1 14x81-43 7420 312.4 ___—— 

* The Factor of Safety for Bending is 1.5 for Tension it is 1.667 
x Element Section Properties Calculated by Hand 
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ComDuted NoFOS* 
Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath AXL B22 AXL B22 

9 V 14x81-43 7388 200 0.785 0.629 0.156 0.480 0.377 0.103 
9 HT 14-H-87 7358 240 

2 P 11x1/2 768 
9   ■ HB 14-H-78 7370 240 

2 P11x1/2 288 
9 D1 5x3x5/16 7421 156.2 

5x3x5/16 7422 156.2 
9 D2 5x3x5/16 7423 156.2 

5x3x5/16 7424 156.2 
m V 14x81-43 7389 200 0576 0R04 0.072 0 350 030? 0.048 
10 HT 14-H-87 7359 240 0.508 0.349 0.159 0.314 0.209 0.105 

2 P 11x1/2 768 
10 HB 14-H-78 7371 240 
10    ' D2 14x81-43 7425 312.4 
11 V 14x101-61 7390 200 0.904 0.680 0.224 0.556 0.408 0.148 
11 HT 14-H-87 7360 240 
11 HB 14-H-78 7372 240 
11 D2 14x12 I-78 7426 312.4 
1? V 14-1-142 7393 ?on 0531 0.461 0.070 0 3?3 0 277 0.046 
12 HT 2 C12-30 7361 240 

tOD P 14x3/8 
bot Laced 

12 HB 2 C12-25 7373 240 0.571 0.444 0.127 0.350 0.266 0.084 
tOD+bOt Laced 

12 D1 7x4x3/8 7427 156.2 
7x4x3/8 7428 156.2 

12 D2 7x4x3/8 7429 156.2 
7x4x3/8 7430 156.2 

End EV 14-H-87 7396 200 

East 
End 

1F 14-H-87 7376 192 
2E 14-H-87 7377 192 
3E 14-1-142 7379 192 
4E 14-1-142 7380 192 0.538 0.447 0.091 0.328 0.268 0.060 
5E 7x4x5/8 7407 153.7 

7x4x5/8 7408 153.7 
6E 7x4x5/8 7400 153.7 

7x4x5/8 7401 153.7 
7E 7x4x5/8 7405 153.7 

7x4x5/8 7406 153.7 
8E 7x4x5/8 7398 153.7 

7x4x5/8 7399 153.7 

?E 7x4x5/8 7374 240 

* The Factor of Safety for Bending is 1.5 for Tension it is 1.667 
x Element Section Properties Calculated by Hand 
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Comnuted No FOR* 

Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath AXL B22 AXL B22 

West 
End 

1W 14-H-87 7394 192 
2W 14-H-87 7395 192 
3W 14-1-142 7391 192 0.563 0.499 0.065 0.342 0.299 0.043 

4W 14-1-142 7392 192 0.538 0.447 0.091 0.328 0.268 0.060 

5W 7x4x5/8 7431 153.7 0.736 0.674 0.062 0.445 0.404 0.041 

7x4x5/8 7432 153.7 0.754 0.677 0.077 0.457 0.406 0.051 

6W 7x4x5/8 7433 153.7 

7x4x5/8 7434 153.7 

7W 7x4x5/8 7435 153.7 0.609 0.557 0.052 0.369 0.334 0.034 

7x4x5/8 7436 153.7 0.620 0.560 0.061 0.376 0.336 0.040 

8W 7x4x5/8 7437 153.7 

7x4x5/8 7438 153.7 

9W 7x4x5/8 7375 240 

Center 
Column 

oc 33-I-200 7397 384 0 559 0 559 0 000 (1335 0,335 0,000 

Total Overstre« iseiMfim hers ?, (] 

* The Factor of Safety for Bending is 1.5 for Tension it is 1.667 
x Element Section Properties Calculated by Hand 
All sections are double angle unless otherwise noted 
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Table 5.21. Hangars 44 and 45 Truss T3 Average Wind Loading, Compression. 

ComDuted NoFOS* 

Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath K r AXL B22 AXL B22 

V 14-H-87 7378 200 

HT 2 C12-30 7350 240 

tOD P 14x3/8 
bot Laced 
HB 2 C12-25 7362 240 

tOD+bot Laced 
D1 7x4x5/8 7402 156.2 

7x4x5/8 7403 156.2 

D2 7x4x5/8 7409 156.2 
7x4x5/8 7410 156.2 

2 V 14-1-142 7381 200 

2 HT 14-H-87 7351 240 

2 HB 14-H-78 7363 240 1.000 2.478 0.583 0.322 0.261 0.342 0.170 0.172 

2 D1 14x121-78 7411 312.4 fa>Fe 0.710 

3 V 14x101-R1 7382 200 1.072 2 445 0.R02 0.438 0.1ft* 0,341 0232 0.108 
3 HT 14-H-87 7352 240 

2 P 11x1/2 768 

3 HB 14-H-78 7364 240 1.000 2.478 0.649 0.449 0.200 0.369 0.237 0.132 

3 D1 14x81-43 7412 312.4 fa>Fe 0.649 

4 V 14x81-43 7383 200 
4 HT 14-H-87 7353 240 

2 P 11x1/2 * 768 
4 HB 14-H-78 7365 240 1.000 2.095 1.066 0.625 0.441 0.618 0.327 0.291 

2 P 11x1/2 288 

4 D1 5x3x5/16 7413 156.2 
5x3x5/16 7414 156.2 

4 D2 5x3x5/16 7415 156.2 
5x3x5/16 7416 156.2 

5 V 14x81-43 7384 200 

5 HT 14-H-87 7354 240 
2 P 11x1/2 768 

5 HB 14-H-78 7366 240 

5 D2 14x81-43 7417 312.4 fa>Fe 1.054 

fi V 14x1f)l-fi1 7385 200 1.072 2445 0 913 0R04 0 308 0 524 0,320 0.203 

6 HT 14-H-87 7355 240 

6 HB 14-H-78 7367 240 1.000 2.478 1.334 0.767 0.567 0.778 0.404 0.374 

fi D2 14x121-78 7418     . 312.4 fa>Fe 0.923 

7 V 33-1-200 7386 200 1856 3RR0 0550 0.550 0 000 0,289 0,289 0.000 

7 HT 14-H-87 7356 240 

7 HB 14-H-78 7368 240 1.000 2.47? 1.334 0.767 0.567 0.778 0.404 0.374 

7 D1 14x121-78 7419 312.4 fa>Fe 0.923 

ft V 14x101-61 7387 200 1.072 2445 0 913 0604 0,308 0 524 0.320 0,203 
8 HT 14-H-87 7357 240 

2 P11x1/2 768 

8 HB 14-H-78 7369 240 

?  D1 14x81-43 7420 312.4 fa>Fe 1Q54 

* Factor of Safety for Bending is 1.5, for Axial Compression it is 5/3+3/8x(KL/rCc)-1/8x(KL/rCc)A3 
x Element Section Properties Calculated by Hand 
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ComDuted NoFOS* 

Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath K r AXL B22 AXL B22 

9 V 14x81-43 7388 200 

9 HT 14-H-87 7358 240 
2 P11x1/2 768 

9 HB 14-H-78 7370 240 1.000 2.095 1.066 0.625 0.441 0.618 0.327 0.291 

2 P 11x1/2 288 

9 D1 5x3x5/16 7421 156.2 

5x3x5/16 7422 156.2 

9 D2 5x3x5/16 7423 156.2 

5x3x5/16 7424 156.2 

10 V 14x81-43 7389 ?00 

10 HT 14-H-87 7359 240 

2 P11x1/2 768 

10 HB 14-H-78 7371 240 1.000 2.478 0.649 0.449 0.200 0.369 0.237 0.132 

10 D2 14x81-43 7425 312.4 fa>Fe 0.649 

11 V 14x101-81 7390 200 1.072 ?44R 0 80? 0,438 0,164 0341 0,232 0108 

11 HT 14-H-87 7360 240 
11 HB 14-H-78 7372 240 1.000 2.478 0.888 0.539 0.349 0.514 0.284 0.230 

11 D2 14x121-78 7426 312.4 fa>Fe 0.710 

12 V 14-1-14? 7393 200 

12 HT 2 C12-30 7361 240 

tOD P 14x3/8 
bot Laced 

12 HB 2 C12-25 7373 240 

tOD+bOt Laced 
12 D1 7x4x5/8 7427 156.2 

7x4x5/8 7428 156.2 

12 D2 7x4x5/8 7429 156.2 
7x4x5/8 7430 156.2 

End FV 14-H-87 7398 200 

East 
End 

1F 14-H-87 7378 19? 
2E 14-H-87 7377 192 

3E 14-1-142 7379 192 1.000 3.982 0.970 0.783 0.187 0.558 0.434 0.123 

4E 14-1-142 7380 192 3.792 3.982 0.654 0.558 0.095 0-354 0.291 0.063 

5E 7x4x5/8 7407 153.7 1.000 2.236 0.750 0.697 0.053 0.412 0.377 0.035 

7x4x5/8 7408 153.7 1.000 2.236 0.813 0.700 0.112 0.452 0.378 0.074 

6E 7x4x5/8 7400 153.7 

7x4x5/8 7401 153.7 

7E 7x4x5/8 7405 153.7 1.000 2.236 0.647 0.595 0.052 0.356 0.321 0.034 

7x4x5/8 7406 153.7 1.000 2.236 0.717 0.599 0.118 0.402 0.324 0-073 
8E 7x4x5/8 7398 153.7 

7x4x5/8 7399 153.7 

9E 7x4x5/8 7374 240 

* Factor of Safety for Bending is 1.5, for Axial Compression it is 5/3+3/8x(KL/rCc)-1/8x(KL/rCc)A3 
x Element Section Properties Calculated by Hand 
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ComDuted NoFOS* 

Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath K r AXL B22 AXL B22 

West 
End 

1W 14-H-87 7394 192 1.000 3.696 1.043 0.794 0.249 0.602 0.438 0.164 

2W 14-H-87 7395 192 1.000 3-696, 0.537 0.353 0.184 0.316 0.195 0.121 

3W 14-1-142 7391 192 3.792 3.982 0.535 0.514 0.021 0.282 0.268 0.014 

4W 14-1-142 7392 192 3.792 3.982 0.654 0.558 0.095 0.354 0.291 0.063 

5W 7x4x5/8 7431 153.7 
7x4x5/8 7432 153.7 

6W 7x4x5/8 7433 153.7 1.000 2.236 0.658 0.610 0.047 0.361 0.330 0.031 

7x4x5/8 7434 153.7 1.000 2.236 0.706 0.615 0.091 0.392 0.332 0.060 

7W 7x4x5/8 7435 153.7 
7x4x5/8 7436 153.7 

8W 7x4x5/8 7437 153.7 1.000 2.236 0.841 0.779 0.062 0.462 0.421 0.041 

7x4x5/8 7438 153.7 1.000 2.236 0.916 0.783 0.133 0.511 0.423 0.088 

9W 7x4x5/8 7375 240 
Center 
Colum 

CC 33-I-200 7397 384 

Total Overstressed Mem aers, 13 I 

* Factor of Safety for Bending is 1.5, for Axial Compression it is 5/3+3/8x(KL/rCc)-1/8x(KL/rCc)A3 
x Element Section Properties Calculated by Hand 
All sections are double angle unless otherwise noted 
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Table 5.2 >2. Hangars 43,47,44, and 45 Truss SF Type 1 No Infill Struts, Tension. 
Computed NoFOS* 

Stress 
Ratio 

Stress 
Ratio Bay Mem. Section # Length AXL B22 AXL B22 

V1 18-1-64 3 170 
VM 2Z4x3 7594 85 

2Z4x3 7595 85 
HT 5x5x3/8 7582 120 

5x5x3/8 7583 120 
HB 1 C10-20 

L3x2x1/4 
7580 120 0.643 0.527 0.116 0.393 0.316 0.077 

7581 120 0.628 0.523 0.105 0.383 0.314 0.069 

HM1 L3x2x1/4 7592 60 
HM2 L3x2x1/4 7593 60 
D1A L3x21/2x1/4 7586 104 

L3x21/2x1/4 7587 104 
D2A L3x21/2x1/4 7584 104 

L3x21/2x1/4 7585 104 
D1B L3x21/2x1/4 7590 104 

L3x21/2x1/4 7591 104 
D2B L3x21/2x1/4 7588 104 

L3x21/2x1/4 7589 104 
V2 18-1-64 2 161 . 

18-1-64 113 43 
V3 18-1-64 1 181 
H 12-1-40 7821 240 
H2 10-1-21 101 240 0.545 0.000 0.545 0.360 0.000 0.360 

D1C 5x3x5/16 7561 157 fa>Fe 
5x3x5/16 7562 157 fa>Fe 

D2C 6x3.5x3/8 7559 157 0.632 0.583 0.049 0.382 0.350 0.032 

6x3.5x3/8 7560 157 0.621 0.586 0.034 0.374 0.352 0.022 

D1D 5x3x5/16 7557 157 fa>Fe 

5x3x5/16 7558 157 fa>Fe 

D2D 6x3.5x3/8 7555 157 0.798 0.756 0.042 0.481 0.454 0.028 

6x3.5x3/8 7556 157 0.792 0.759 0.033 0.477 0.455 0.022 

2 V1 18-1-85 6 170 
2 VM 2Z4x3 7614 85 
2 2Z4x3 7615 85 
2 HT 5x5x3/8 7602 120 
2 5x5x3/8 7603 120 
2 HB 1C 10-15.3 

L3x2x1/4 
7600 ,120 

2 7601 120 
2 HM1 L3x2x1/4 7612 60 
2 HM2 L3x2x1/4 7613 60 
2 D1A L3x21/2x1/4 7606 104 
2 L3x21/2x1/4 7607 104 
2 D2A L3x21/2x1/4 7604 104 
2 L3x21/2x1/4 7605 104 
2 D1B L3x21/2x1/4 7610 104 
2 L3x21/2x1/4 7611 104 
2 D2B L3x21/2x1/4 7608 104 
2 L3x21/2x1/4 7609 104 
2 V2 18-1-85 5 161 

18-1-85 114 43 
2 V3 18-1-85 4 181 
2 H2 10-1-21 102 240 
2 H C 8-11.5 

12-1-25 
7822 240 

* The Factor of Safety for Bending is 1.5 
x Element Section Properties Calculated 

for Tension it is 1.667 
bv Hand 
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ComDuted NoFOS* 

Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath AXL B22 AXL B22 

3 V1 18-1-85 9 170 
3 VM 2Z4x3 7634 85 
3 2Z4x3 7635 85 
3 HT 5x5x3/8 7622 120 
3 5x5x3/8 7623 120 
3 HB 1C 10-15.3 

L3x2x1/4 
7620 120 

3 7621 120 
3 HM1 L3x2x1/4 7632 60 
3 HM2 L3x2x1/4 7633 60 
3 D1A L 3x21/2x1/4 7626 104 
3 L3x21/2x1/4 7627 104 
3 D2A L3x21/2x1/4 7624 104 
3 L3x21/2x1/4 7625 104 
3 D1B L3x21/2x1/4 7630 104 
3 L3x21/2x1/4 7631 104 
3 D2B L3x21/2x1/4 7628 104 
3 L3x21/2x1/4 7629 104 
3 V2 18-1-85 8 161 
3 18-1-85 115 43 
3 V3 18-1-85 7 181 
3 H2 10-1-21 103 240 
3 H 14-1-30 7823 240 
4 V1 18-l-RR 12 170 
4 VM 2Z4x3 7654 85 
4 2Z4x3 7655 85 
4 HT 5x5x3/8 7642 120 
4 5x5x3/8 7643 120 
4 HB 1C 10-15.3 

L3x2x1/4 
7640 120 

4 7641 120 
4 HM1 L3x2x1/4 7652 60 
4 HM2 L3x2x1/4 7653 60 
4 D1A L3x21/2x1/4 7646 104 
4 L3x21/2x1/4 7647 104 
4 D2A L3x21/2x1/4 7644 104 
4 L3x21/2x1/4 7645 104 
4 D1B L3x21/2x1/4 7650 104 
4 L3x21/2x1/4 7651 104 
4 D2B L3x21/2x1/4 7648 104 
4 L3x21/2x1/4 7649 104 
4 V2 18-1-85 11 161 
4 18-1-85 116 43 
4 V3 18-1-85 10 181 
4 H2 10-1-21 104 240 
4 H C 8-11.5 

12-1-25 
7824 240 

* The Factor of Safety for Bending is 1.5 for Tension it is 1.667 
x Element Section Properties Calculated by Hand 
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Computed NoFOS* 
Stress 
Ratio 

Stress 
Ratio Bay Mem. Section # Length AXL B22 AXL B22 

5 V1 18-1-85 15 170 
5 VM 2Z4x3 7674 85 
5 2Z4x3 7675 85 
5 HT 5x5x3/8 7662 120 
5 5x5x3/8 7663 120 
5 HB 1C 10-15.3 

L3x2x1/4 
7660 120 

5 7661 120 
5 HM1 L 3x2x1/4 7672 60 
5 HM2 L3x2x1/4 7673 60 
5 D1A L3x21/2x1/4 7666 104 
5 L3x21/2x1/4 7667 104 
5 D2A L3x21/2x1/4 7664 104 
5 L3x21/2x1/4 7665 104 
5 D1B L3x21/2x1/4 7670 104 
5 L3x21/2x1/4 7671 104 
5 D2B L3x21/2x1/4 7668 104 
5 L3x21/2x1/4 7669 104 
5 V2 18-1-85 14 161 
5 18-1-85 117 43 
5 V3 18-1-85 13 181 
5 10-1-21 105 240 
5 H C 8-11.5 

12-1-25 
7825 240 

6 V1 18-1-85 18 170 
6 VM 2Z4x3 7694 85 
6 2Z4x3 7695 85 
6 HT 5x5x3/8 7682 120 
6 5x5x3/8 7683 120 
6 HB 1 C 10-15.3 

L3x2x1/4 
7680 120 

6 7681 120 
6 HM1 L3x2x1/4 7692 60 
6 HM2 L3x2x1/4 7693 60 
6 D1A L3x21/2x1/4 7686 104 
6 L3x21/2x1/4 7687 104 
6 D2A L3x21/2x1/4 7684 104 
6 L3x21/2x1/4 7685 104 
6 D1B L3x21/2x1/4 7690 104 
6 L3x21/2x1/4 7691 104 
6 D2B L3x21/2x1/4 7688 104 
6 L3x21/2x1/4 7689 104 
6 V2 18-1-85 17 161 
6 18-1-85 118 43 
6 V3 18-1-85 16 181 
6 H2 10-1-21 106 240 
6 H 12-1-40 7826 240 
6 D1C L 5x3x5/16 7569 157 0.683 0.621 0.062 0.414 0.373 0.041 

6 L 5x3x5/16 7570 157 0.676 0.615 0.061 0.409 0.369 0.040 
6 D2C L 5x3x5/16 7567 157 fa>Fe 
6 L 5x3x5/16 7568 157 fa>Fe 
6 D1D L 5x3x5/16 7565 157 fa>Fe 
6 L 5x3x5/16 7566 157 fa>Fe 
6 D2D L 5x3x5/16 7563 157 fa>Fe 
6 L 5x3x5/16 7564 157 fa>Fe 

* The Factor of Safety for Bending is 1.5 
x Element Section Properties Calculated 

for Tension it is 1.667 
bv Hand 
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ComDuted NoFOS* 

Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath AXL B22 AXL B22 

7 V1 18-1-85 21 170 
7 VM 2Z4x3 7714 85 
7 2Z4x3 7715 85 
7 HT 5x5x3/8 7702 120 
7 5x5x3/8 7703 120 
7 HB 1C 10-15.3 

L3x2x1/4 
7700 120 0.565 0.418 0.148 0.348 0.251 0.098 

7 7701 120 0.506 0.392 0.114 0.310 0.235 0.075 
7 HM1 L3x2x1/4 7712 60 
7 HM2 L3x2x1/4 7713 60 
7 D1A L3x21/2x1/4 7706 104 
7 L3x21/2x1/4 7707 104 
7 D2A L3x21/2x1/4 7704 104 
7 L3x21/2x1/4 7705 104 
7    . D1B L3x21/2x1/4 7710 104 
7 L3x21/2x1/4 7711 104 
7 D2B L3x21/2x1/4 7708 104 
7 L3x21/2x1/4 7709 104 
7 V2 18-1-85 20 161 
7 18-1-85 119 43 
7 V3 18-1-85 19 181 
7 H2 10+-I-21 107 240 
7 H C 8-11.5 

12-1-25 
7827 240 

ft V1 18-1-85 ?4 170 
8 VM 2Z4x3 7734 85 
8 2Z4x3 7735 85 
8 HT 5x5x3/8 7722 120 
8 5x5x3/8 7723 120 
8 HB 1 C 10-15.3 

L3x2x1/4 
7720 120 0.521 0.380 0.141 0.321 0.228 0.093 

8 7721 120 
8 HM1 L 3x2x1/4 7732 60 
8 HM2 L3x2x1/4 7733 60 
8 D1A L3x21/2x1/4 7726 104 
8 L3x21/2x1/4 7727 104 
8 D2A L3x21/2x1/4 7724 104 
8 L3x21/2x1/4 7725 104 
8 D1B L3x21/2x1/4 7730 104 
8 L3x21/2x1/4 7731 104 
8 D2B L3x21/2x1/4 7728 104 
8 L3x21/2x1/4 7729 104 
8 V2 18-1-85 23 161 
8 18-1-85 120 43 
8 V3 18-1-85 22 181 
8 H2 101-21 108 240 
8 H C 8-11.5 

12-1-25             1 
7828 240 

* The Factor of Safety for Bending is 1.5 for Tension it is 1.667 
x Element Section Properties Calculated by Hand 
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CortiDuted No FOS * 
Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath AXL B22 AXL B22 

9 V1 18-1-85 27 170 
9 VM 2Z4x3 7754 85 
9 2Z4x3 7755 85 
9 HT 5x5x3/8 7742 120 
9 5x5x3/8 7743 120 
9 HB 1C 10-15.3 

L3x2x1/4 
7740 120 0.517 0.376 0.141 0.319 0.226 0.093 

9 7741 120 
9 HM1 L3x2x1/4 7752 60 
9 HM2 L3x2x1/4 7753 60 
9 D1A L3x21/2x1/4 7746 104 
9 L3x21/2x1/4     . 7747 104 
9 D2A L3x21/2x1/4 7744 104 
9 L3x21/2x1/4 7745 104 
9 D1B L3x21/2x1/4 7750 104 
9 L3x21/2x1/4 7751 104 
9 D2B L3x21/2x1/4 7748 104 
9 L3x21/2x1/4 7749 104 
9 V2 18-1-85 26 161 
9 18-1-85 121 43 
9 V3 18-1-85 25 181 
9 H2 10-1-21 109 240 
9 H C 8-11.5 

12-1-25 
7829 240 

10 V1 1A-I-AR 30 170 
10 VM 2Z4x3 7774 85 
10 2Z4x3 7775 85 
10 HT 5x5x3/8 7762 120 
10 5x5x3/8 7763 120 
10 HB 1C 10-15.3 

L3x2x1/4 
7760 120 0.532 0.384 0.148 0.328 0.230 0.098 

10 7761 120 
10 HM1 L3x2x1/4 7772 60 
10 HM2 L3x2x1/4 7773 60 
10 D1A L3x21/2x1/4 7766 104 
10 L3x21/2x1/4 7767 104 
10 D2A L3x21/2x1/4 7764 104 
10 L3x21/2x1/4 7765 104 
10 D1B L3x21/2x1/4 7770 104 
10 L3x21/2x1/4 7771 104 
10 D2B L3x21/2x1/4 7768 104 
10 L3x21/2x1/4 7769 104 
10 V2 18-1-85 29 161 
10 18-1-85 122 43 
10 V3 18-1-85 28 181 
10 H2 10-1-21 110 240 
10 H 14-1-30 7830 240   

* The Factor of Safety for Bending is 1.5 for Tension it is 1.667 
x Element Section Properties Calculated by Hand 
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ComDuted NoFOS* 

Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath AXL B22 AXL B22 

V1 18-1-85 34 170 
VM 2Z4x3 7794 85 

2Z4x3 7795 85 
HT 5x5x3/8 7782 120 

5x5x3/8 7783 120 
HB 1C 10-15.3 

L3x2x1/4 
7780 120 0.547 0.383 0.164 0.338 0.230 0.108 

7781 120 
HM1 L3x2x1/4 7792 60 
HM2 L 3x2x1/4 7793 60 
D1A L3x21/2x1/4 7786 104 

L3x21/2x1/4 7787 104 
D2A L3x21/2x1/4 7784 104 

L3x21/2x1/4 7785 104 
D1B L3x21/2x1/4 7790 104 

L3x21/2x1/4 7791 104 
D2B L3x21/2x1/4 7788 104 

L3x21/2x1/4 7789 104 
V2 18-1-85 33 161 

18-1-85 123 43 
V3 18-1-85 32 97 1.242 0.128 1.115 0.813 0.077 0.736 

18-1-85 31 84 1:260 0.146 1.115 0.824 0.088 0.736 

H2 10-1-21 111 240 0.533 0.000 0.533 0.352 0.000 0.352 

H 12-1-40 7831 240 
D1D 6x31/2x5/16 7573 140 

6x31/2x5/16 7574 140 
D2D 5x3x5/16 7571 140 

5x3x5/16 7572 140 

* The Factor of Safety for Bending is 1.5 for Tension it is 1.667 
x Element Section Properties Calculated by Hand 
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ComDuted No FOS * 
Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath AXL B22 AXL B22 

12 V1 18-1-85 38 170 
12 VM 2Z4x3 7814 85 
12 2Z4x3 7815 85 
12 HT 5x5x3/8 7802 120 
12 5x5x3/8 7803 120 
12 HB 1 C10-20 

L3x2x1/4 
7800 120 0.593 0.493 0.100 0.362 0.296 0.066 

12 7801 120 0.670 0.524 0.146    • 0.411 0.314 0.096 
12 HM1 L3x2x1/4 7812 60 
12 HM2 L3x2x1/4 7813 60 
12 D1A L3x21/2x1/4 7806 104 
12 L 3x21/2x1/4 7807 104 
12 D2A L3x21/2x1/4 7804 104 
12 L3x21/2x1/4 7805 104 
12 D1B L3x21/2x1/4 7810 104 
12 L3x21/2x1/4 7811 104 
12 D2B L3x21/2x1/4 7808 104 
12 L3x21/2x1/4 7809 104 
12 V2 18-1-85 37 161 
12 18-1-85 124 43 0.525 0.169 0.356 0.336 0.101 0.235 
12 V3 18-1-85 36 97 
12 18-1-85 35 84 
12 H2 10-1-21 112 240 0.549 0.000 0.549 0.362 0.000 0.362 
12 H 12-1-40 7832 240 
12 D1C 6x31/2x3/8 7577 157 
12 6x31/2x3/8 7578 157 
12 D2C 5x3x5/16 7575 157 0.619 0.588 0.031 0.373 0.353 0.020 
12 5x3x5/16 7576 157 0.650 0.592 0.058 0.393 0.355 0.038 
END FV1 1fl-l-R4 41 170 

EV2 18-1-64 40 161 
18-1-64 125 43 

EV3 18-1-64 39 181 
             Total Overstressed Memhfirs 1? m 

* The Factor of Safety for Bending is 1.5 for Tension it is 1.667 
x Element Section Properties Calculated by Hand 
All Sections are Double Angles Unless Otherwise Noted 
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Table 5 .23. Hangars 43,47 44, and 45 Truss SF Type 1 No 1 nfill Stru ts, Comr. >ression. 
Computed NoFOS* 

Stress 
Ratio 

Stress 
Ratio Bay Mem. Section # Lenqth K r AXL B22 AXL B22 

VI 18-1-64 3 170 
VM 2Z4x3 7594 85 

2Z4x3 7595 85 
HT 5x5x3/8 7582 120 

5x5x3/8 7583 120 
HB 1 C10-20 

L3x2x1/4 
7580 120 1.000 0.927 1.041 0.672 0.368 0.593 0.351 0.243 
7581 120 1.000 0.927 1.045 0.680 0.365 0.596 0.355 0.241 

HM1 L3x2x1/4 7592 60 
HM2 L3x2x1/4 7593 60 
D1A L3x21/2x1/4 7586 104 

L3x21/2x1/4 7587 104 
D2A L3x21/2x1/4 7584 104 

L3x21/2x1/4 7585 104 
D1B L3x21/2x1/4 7590 104 

L3x21/2x1/4 7591 104 
D2B L3x21/2x1/4 7588 104 

L3x21/2x1/4 7589 104 
V2 18-1-64 2 161 

18-1-64 113 43 1.000 1.694 0.523 0.073 0.451 0.340 0.042 0.298 
V3 18-1-64 1 181 1.000 1.694 0.673 0.592 0.082 0.364 0.310 0.054 
H 12-1-40 7821 240 
H2 10-1-21 101 240 
D1C 5x3x5/16 7561 157 fa>Fe 

5x3x5/16 7562 157 fa>Fe 
D2C 6x3.5x3/8 7559 157 1.000 1.389 1.098 1.044 0.054 0.581 0.546 0.036 

6x3.5x3/8 7560 157 1.000 1.389 1.087   .-., 1.038 0.049 0.575 0.543 0.032 
D1D 5x3x5/16 7557 157 fa>Fe 

5x3x5/16 7558 157 fa>Fe 
D2D 6x3.5x3/8 7555 157 1.000 1.389 1.294 1.224 0.070 0.686 0.640 0.046 

6x3.5x3/8 7556 157 1.000 1.389 1.317 1.218 0.099 0.702 0.637 0.065 

2 V1 18-1-85 6 170 
2 VM 2Z4x3 7614 85 
2 2Z4x3 7615 85 
2 HT 5x5x3/8 7602 120 
2 5x5x3/8 7603 120 
2 HB 1C 10-15.3 

L3x2x1/4 
7600 120 fa>Fe 

2 7601 120 1.000 1.016 2.037 0.856 1.181 1.226 0.447 0.779 
2 HM1 L3x2x1/4 7612 60 
2 HM2 L3x2x1/4 7613 60 
2 D1A L3x21/2x1/4 7606 104 1.000 0.753 0.741 0.709 0.032 0.391 0.370 0.021 
2 L3x21/2x1/4 7607 104 1.000 0.753 0.692 0.659 0.033 0.366 0.344 0.022 
2 D2A L3x21/2x1/4 7604 104 1.000 0.753 1.377 1.219 0.158 0.740 0.636 0.104 
2 L3x21/2x1/4 7605 104 1.000 0.753 1 075 1.003 0.072 0.571 0.523 0.048 
2 D1B L3x21/2x1/4 7610 104 1.000 0.753 1.033 0.982 0.052 0.547 0.512 0.034 

2 L3x21/2x1/4 7611 104 1.000 0.753 1.058 0.997 0.061 0.560 0.520 0.040 
2 D2B L3x21/2x1/4 7608 104 1.000 0.753 0.594 0.553 0.041 0.316 0.289 0.027 
2 L3x21/2x1/4 7609 104 1.000 0.753 1.196 1.128 0.068 0.633 0.589 0.045 
2 V2 18-1-85 5 161 

18-1-85 114 43 
2 V3 18-1-85 4 181 
2 H2 10-1-21 102 240 1.000 1.325 0.639 0.189 0.450 0.396 0.099 0.297 
2 H C 8-11.5 

12-1-25 
7822 240 

* Factor of Safety for Bending is 1.5, for Axial Compression it is 5/3+3/8x(KL/rCc)-1/8x(KL/rCc)A3 
x Element Section Properties Calculated by Hand 
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CortiDuted NoFOS* 
Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath K r AXL B22 AXL B22 

3 VI 18-1-85 9 170 
3 VM 2Z4x3 7634 85 
3 2Z4x3 7635 85 
3 HT 5x5x3/8 7622 120 
3 5x5x3/8 7623 120 
3 HB 1C 10-15.3 

L3x2x1/4 
7620 120 1.000 1.016 0.927 0.679 0.248 0.518 0.355 0.164 

3 7621 120 1.000 1.016 0.914 0.580 0.334 0.523 0.303 0.220 
3 HM1 L3x2x1/4 7632 60 
3 HM2 L3x2x1/4 7633 60 
3 D1A L 3x21/2x1/4 7626 104 
3 L3x21/2x1/4 7627 104 
3 D2A L 3x21/2x1/4 7624 104 1.000 0.753 0.828 0.767 0.061 0.440 0.400 0.040 
3 L3x21/2x1/4 7625 104 
3 D1B L3x21/2x1/4 7630 104 
3 L3x21/2x1/4 7631 104 1.000 0.753 0.583 0.541 0.041 0.309 0.282 0.027 
3 D2B L3x21/2x1/4 7628 104 
3 L3x21/2x1/4 7629 104 1.000 0.753 0.536 0.508 0.028 0.284 0.265 0.018 
3 V2 18-1-85 8 161 
3 18-1-85 115 43 
3 V3 18-1-85 7 181 
3 H2 10-1-21 103 240 1.000 1.325 0.874 0.576 0.298 0.497 0.301 0.197 
3 H 14-1-30 7823 240 
4 V1 18-1-85 1? 170 
4 VM 2Z4x3 7654 85 
4 2Z4x3 7655 85 
4 HT 5x5x3/8 7642 120 
4 5x5x3/8 7643 120 
4 HB 1C 10-15.3 

L3x2x1/4 
7640 120 1.000 1.016 0.687 0.504 0.182 0.383 0.263 0.120 

4 7641 120 1.000 1.016 0.666 0.424 0.242 0.381 0.221 0.160 
4 HM1 L3x2x1/4 7652 60 
4 HM2 L3x2x1/4 7653 60 
4 D1A L3x21/2x1/4 7646 104 1.000 0.753 0.576 0.551 0.025 0.304 0.287 0.017 
4 L3x21/2x1/4 7647 104 
4 D2A L3x21/2x1/4 7644 104 
4 L3x21/2x1/4 7645 104 
4 D1B L3x21/2x1/4 7650 104 
4 L3x21/2x1/4 7651 104 1.000 0.753 0.683 0.637 0.047 0.363 0.332 0.031 
4 D2B L3x21/2x1/4 7648 104 
4 L3x21/2x1/4 7649 104 
4 V2 18-1-85 11 161 
4 18-1-85 116 43 
4 V3 18-1-85 10 181 
4 H2 10-1-21 104 240 1.000 1.325 0.653 0.289 0.363 0.390 0.151 0.240 
4 H C 8-11.5 

12-1-25 
7824 240 

* Factor of Safety for Bending is 1.5, for Axial Compression it is 5/3+3/8x(KL/rCc)-1/8x(KL/rCc)A3 
x Element Section Properties Calculated by Hand 
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Computed NoFOS* 
Stress 
Ratio 

Stress 
Ratio Bay Mem. Section # Length K r AXL B22 AXL B22 

5 V1 18-1-85 15 170 
5 VM 2Z4x3 7674 85 
5 2Z4x3 7675 85 
5 HT 5x5x3/8 7662 120 
5 5x5x3/8 7663 120 
5 HB 1C 10-15.3 

L3x2x1/4 
7660 120 1.000 1.016 0.744 0.477 0.267 0.425 0.249 0.176 

5 7661 120 1.000 1.016 0.760 0.568 0.192 0.423 0.297 0.127 

5 HM1 L3x2x1/4 7672 60 
5 HM2 L3x2x1/4 7673 60 
5 D1A L3x21/2x1/4 7666 104 1.000 0.753 0.642 0.613 0.029 0.339 0.320 0.019 

5 L3x21/2x1/4 7667 104 
5 D2A L3x21/2x1/4 7664 104 1.000 0.753 0.557 0.523 0.033 0.295 0.273 0.022 

5 L3x21/2x1/4 7665 104 
5 D1B L3x21/2x1/4 7670 104 1.000 0.753 0.561 0.529 0.032 0.297 0.276 0.021 

5 L3x21/2x1/4 7671 104 1.000 0.753 0.761 0.709 0.052 0.404 0.370 0.034 

5 D2B L3x21/2x1/4 7668 104 
5 L3x21/2x1/4 7669 104 
5 V2 18-1-85 14 161 
5 18-1-85 117 43 
5 V3 18-1-85 13 181 
5 10-1-21 105 240 1.000 1.325 1.085 0.724 0.360 0.615 0.378 0.238 

5 H C 8-11.5 
12-1-25 

7825 240 

6 V1 18-1-85 18 170 
6 VM 2Z4x3 7694 85 
6 2Z4x3 7695 85 
6 HT 5x5x3/8 7682 120 
6 5x5x3/8 7683 120 
6 HB 1C 10-15.3 

L3x2x1/4 
7680 120 1.000 1.016 0.737 0.516 0.220 0.415 0.269 0.145 

6 7681 120 1.000 1.016 0.734 0.508 0.226 0.414 0.265 0.149 

6 HM1 L3x2x1/4 7692 60 
6 HM2 L3x2x1/4 7693 60 
6 D1A L3x21/2x1/4 7686 104 
6 L3x21/2x1/4 7687 104 
6 D2A L3x21/2x1/4 7684 104 
6 L3x21/2x1/4 7685 104 
6 D1B L3x21/2x1/4 7690 104 
6 L3x21/2x1/4 7691 104 
6 D2B L3x21/2x1/4 7688 104 
6 L3x21/2x1/4 7689 104 
6 V2 18-1-85 17 161 
6 18-1-85 118 43 
6 V3 18-1-85 16 181 
6 H2 10-1-21 106 240 1.000 1.325 1.022 0.839 0.183 0.559 0.438 0.121 

6 H 12-1-40 7826 240 
6 D1C L 5x3x5/16 7569 157 1.000 0.854 3.822 3.230 0.592 2.076 1.685 0.391 

6 L 5x3x5/16 7570 157 1.000 0.854 3.770 3.259 0.511 2.038 1.700 0.337 

6 D2C L 5x3x5/16 7567 157 fa>Fe 

6 L 5x3x5/16 7568 157 fa>Fe 

6 D1D L 5x3x5/16 7565 157 fa>Fe 

6 L 5x3x5/16 7566 157 fa>Fe 

6 D2D L 5x3x5/16 7563 157 fa>Fe 
6 L 5x3x5/16 7564 157 fa>Fe 

* Factor of Safety for Bending is 1.5, for Axial Compression it is 5/3+3/8x(KLACc)-1/8x(KL/rCc)A3 
x Element Section Properties Calculated by Hand 
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Corrrauted NoFOS* 

Stress 
Ratio 

Stress 
Ratio Bav Mem Section # Lenath K r AXL B22 AXL B22 

7 V1 18-1-85 21 170 
7 VM 2Z4x3 7714 85 
7 2Z4x3 7715 85 
7 HT 5x5x3/8 7702 120 
7 5x5x3/8 7703 120 
7 HB 1C 10-15.3 

L3x2x1/4 
7700 120 fa>Fe 

7 7701 120 1.000 1.016 3.187 0.946 2.240 1.972 0.494 1.478 

7 HM1 L3x2x1/4 7712 60 
7 HM2 L3x2x1/4 7713 60 
7 D1A L 3x21/2x1/4 7706 104 
7 L3x21/2x1/4 7707 104 
7 D2A L3x21/2x1/4 7704 104 1.000 0.753 1.010 0.923 0.087 0.539 0.482 0.057 

7 L3x21/2x1/4 7705 104 1.000 0.753 0.525 0.493 0.032 0.278 0.257 0.021 

7 D1B L3x21/2x1/4 7710 104 
7 L3x21/2x1/4 7711 104 1.000 0.753 0.508 0.479 0.029 0.269 0.250 0.019 

7 D2B L3x21/2x1/4 7708 104 
7 L3x21/2x1/4 7709 104 1.000 0.753 0.634 0.605 0.029 0.335 0.316 0.019 

7 V2 18-1-85 20 161 
7 18-1-85 119 43 
7 V3 18-1-85 19 181 
7 H2 10+-I-21 107 240 1.000 1.325 1.233 0.929 0.303 0.685 0.485 0.200 

7 H C 8-11.5 
12-1-25 

7827 240 

ß V1 18-1-85 ?4 170 
8 VM 2Z4x3 7734 85 
8 2Z4x3 7735 85 
8 HT 5x5x3/8 7722 120    . 

8 5x5x3/8 7723 120 
8 HB 1 C 10-15.3 

L3x2x1/4 
7720 120 1.000 1.016 1.669 0.891 0.778 0.979 0.465 0.513 

8 7721 120 1.000 1.016 1.567 0.836 0.731 0.919 0.437 0.482 

8 HM1 L3x2x1/4 7732 60 
8 HM2 L3x2x1/4 7733 60 
8 D1A L3x21/2x1/4 7726 104 
8 L3x21/2x1/4 7727 104 
8 D2A L3x21/2x1/4 7724 104 1.000 0.753 0.598 0.552 0.249 0.452 0.288 0.164 

8 L3x21/2x1/4 7725 104 
8 D1B L3x21/2x1/4 7730 104 
8 L3x21/2x1/4 7731 104 
8 D2B L3x21/2x1/4 7728 104 
8 L3x21/2x1/4 7729 104 
8 V2 18-1-85 23 161 
8 18-1-85 120 43 
8 V3 18-1-85 22 181 
8 H2 101-21 108 240 1.000 1.325 Ü.291    ■ 0.935 0.356 0.723 0.488 0.235 

8 H C 8-11.5 
12-1-25 

7828 240 

* Factor of Safety for Bending is 1.5, for Axial Compression it is 5/3+3/8x(KL/rCc)-1/8x(KL/rCc)A3 
x Element Section Properties Calculated by Hand 
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ComDuted NoFOS* 

Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath K r AXL B22 AXL B22 

9 V1 18-1-85 27 170 
9 VM 2Z4x3 7754 85 
9 2Z4x3 7755 85 
9 HT 5x5x3/8 7742 120 
9 5x5x3/8 7743 120 
9 HB 1C10-15.3 

L3x2x1/4 
7740 120 1.000 1.016 1.333 0.831 0.502 0.765 0.434 0.331 

9 7741 120 1.000 1.016 1.305 0.772 0.534 0.756 0.403 0.352 

9 HM1 L3x2x1/4 7752 60 
9 HM2 L3x2x1/4 7753 60 
9 D1A L 3x21/2x1/4 7746 104 
9 L3x21/2x1/4 7747 104 
9 D2A L3x21/2x1/4 7744 104 1.000 0.753 0.666 0.620 0.047 0.354 0.323 0.031 

9 L3x21/2x1/4 7745 104 
9 D1B L3x21/2x1/4 7750 104 
9 L3x21/2x1/4 7751 104 
9 D2B L3x21/2x1/4 7748 104 
9 L3x21/2x1/4 7749 104 1.000 0.753 0.557 0.532 0.026 0.295 0.278 0.017 

9 V2 18-1-85 26 161 
9 18-1-85 121 43 
9 V3 18-1-85 25 181 
9 H2 10-1-21 109 240 1.000 1.325 1.273 0.880 0.393 0.719 0.459 0.259 

9 H C 8-11.5 
12-1-25 

7829 240 

10 V1 18-1-85 30 170 
10 VM 2Z4x3 7774 85 
10 2Z4x3 7775 85 
10 HT 5x5x3/8 7762 120 
10 5x5x3/8 7763 120 
10 HB 1C 10-15.3 

L3x2x1/4 
7760 120 1.000 1.016 1.318 0.809 0.509 0.758 0.422 0.336 

10 7761 120 1.000 1.016 1.290 0.754 0.537 0.748 0.394 0.354 

10 HM1 L3x2x1/4 7772 60 
10 HM2 L3x2x1/4 7773 60 
10 D1A L3x21/2x1/4 7766 104 
10 L3x21/2x1/4 7767 104 
10 D2A L3x21/2x1/4 7764 104 1.000 0.753 0.574 0.531 0.043 0.305 0.277 0.028 

10 L3x21/2x1/4 7765 104 
10 D1B L3x21/2x1/4 7770 104 
10 L3x21/2x1/4 7771 104 1.000 0.753 0.555 0.519 0.037 0.295 0.271 0.024 

10 D2B L3x21/2x1/4 7768 104 
10 L3x21/2x1/4 7769 104 
10 V2 18-1-85 29 161 
10 18-1-85 122 43 
10 V3 18-1-85 28 181 
10 H2 10-1-21 110 240 1.000 1.325 1.206 0.751 0.455 0.692 0.392 0.300 

1P_ H 14-l-?9 7830 240 

* Factor of Safety for Bending is 1.5, for Axial Compression it is 5/3+3/8x(KL/rCc)-1/8x(KL/rCc)A3 
x Element Section Properties Calculated by Hand 
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CnrtiDuted No FOS * 

Stress 
Ratio 

Stress 
Ratio Bav Mem Section # Lenath K r AXL B22 AXL B22 

V1 18-1-85 34 170 
VM 2Z4x3 7794 85 

2Z4x3 7795 85 
HT 5x5x3/8 7782 120 

5x5x3/8 7783 120 
HB 1C 10-15.3 

L3x2x1/4 
7780 120 1.000 1.016 1.288 0.793 0.495 0.741 0.414 0.327 

7781 120 1.000 1.016 1.270 0.750 0.520 0.735 0.392 0.343 

HM1 L3x2x1/4 7792 60 
HM2 L3x2x1/4 7793 60 
D1A L 3x21/2x1/4 7786 104 1.000 0.753 0.577 0.542 0.035 0.306 0.283 0.023 

L 3x21/2x1/4 7787 104 
D2A L3x21/2x1/4 7784 104 1.000 0.753 0.760 0.709 0.051 0.404 0.370 0.034 

L3x21/2x1/4 7785 104 1.000 0.753 0.656 0.623 0.033 0.347 0.325 0.022 

D1B L3x21/2x1/4 7790 104 1.000 0.753 0.538 0.503 0.035 0.286 0.262 0.023 

L3x21/2x1/4 7791 104 1.000 0.753 0.667 0.623 0.044 0.354 0.325 0.029 

D2B L3x21/2x1/4 7788 104 1.000 0.753 0.555 0.523 0.031 0.293 0.273 0.020 

L3x21/2x1/4 7789 104 1.000 0.753 0.626 0.598 0.028 0.330 0.312 0.018 

V2 18-1-85 33 161 
18-1-85 123 43 

V3 18-1-85 32 97 1.000 2.611 1.096 0.038 1.058 0.720 0.021 0.698 

18-1-85 31 84 1.000 7.723 1.116 0.059 1.058 0.733 0.035 0.698 

H2 10-1-21 111 240 1.000 1.325 1.196 0.664 0.531 0.697 0.346 0.350 

H 12-1-40 7831 240 
D1D 6x31/2x5/16 7573 140 

6x31/2x5/16 7574 140 
D2D 5x3x5/16 7571 140 

5x3x5/16 7572 140  1 

* Factor of Safety for Bending is 1.5, for Axial Compression it is 5/3+3/8x(KL/rCc)-1/8x(KL/rCc)A3 
x Element Section Properties Calculated by Hand 
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Computed NoFOS* 
Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath K r AXL B22 AXL B22 

12 V1 18-1-85 38 170 
12 VM 2Z4x3 7814 85 
12 2Z4x3 7815 85 
12 HT 5x5x3/8 7802 120 
12 5x5x3/8 7803 120 
12 HB 1 C10-20 

L3x2x1/4 
7800 120 1.000 0.927 3.931 0.959 2.972 2.462 0.500 1.962 

12 7801 120 1.000 0.927 3.808 0.957 2.851 2.381 0.499 1.882 
12 HM1 L3x2x1/4 7812 60 
12 HM2 L3x2x1/4 7813 60 
12 D1A L3x21/2x1/4 7806 104 
12 L3x21/2x1/4 7807 104 
12 D2A L3x21/2x1/4 7804 104 
12 L3x21/2x1/4 7805 104 
12 D1B L3x21/2x1/4 7810 104 
12 L3x21/2x1/4 7811 104 
12 D2B L3x21/2x1/4 7808 104 
12 L3x21/2x1/4 7809 104 
12 V2 18-1-85 37 161 
12 18-1-85 124 43 
12 V3 18-1-85 36 97 
12 18-1-85 35 84 
12 H2 10-1-21 112 240 1.000 1.325 0.503 0.151 0.353 0.312 0.079 0.233 
12 H 12-1-40 7832 240 
12 D1C 6x31/2x3/8 7577 157 
12 6x31/2x3/8 7578 157 
12 D2C 5x3x5/16 7575 157 1.000 1.220 1.426 1.209 0.217 0.774 0.631 0.143 
12 5x3x5/16 7576 157 1.000 1.220 1.283 1.197 0.086 0.681 0.625 0.057 

END FV1 1fi-l-fi4 41 170 
EV2 18-1-64 40 161 

18-1-64 125 43 1.000 1.694 0.561 0.058 0.502 0.365 0.033 0.331 
EV3 18-1-64 39 181 10.563 1.694 0.510 0.393 0.117 0.282 0.205 0.077 

Total Overstress fid Msmta rs I 49        I 1fi 
* Factor of Safety for Bending is 1.5, for Axial Compression it is 5/3+3/8x(KL/rCc)-1/8x(KL/rCc)A3 
x Element Section Properties Calculated by Hand 
All Sections are Double Angles Unless Otherwise Noted 
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Table 5.24. Hangars 43,47,44, and 45 Truss SF Type 1 Infill Struts, Tension. 
Computed NoFOS* 

Stress 
Ratio 

Stress 
Ratio Bay      Mem. Section # Length AXL B22 AXL B22 

1          V1 18-1-64 3 170 
1          VM 2Z4x3 7594 85 

224x3 7595 85 
1           HT 5x5x3/8 7582 120 

5x5x3/8 7583 120 
1           HB 1 C10-20 

L3x2x1/4 
7580 120 0.643 0.527 0.116 0.393 0.316 0.077 

7581 120 0.628 0.523 0.105 0.383 0.314 0.069 

1           HM1 L3x2x1/4 7592 60 
1           HM2 L3x2x1/4 7593 60 
1           D1A L3x21/2x1/4 7586 104 

L3x21/2x1/4 7587 104 
1           D2A L3x21/2x1/4 7584 104 

L3x21/2x1/4 7585 104 
1           D1B L3x21/2x1/4 7590 104 

L3x21/2x1/4 7591 104 
1           D2B L3x21/2x1/4 7588 104 

L3x21/2x1/4 7589 104 
1           V2 18-1-64 2 161 

18-1-64 113 43 
1           V3 18-1-64 1 181 
1           H 12-1-40 7821 240 
1            H2 10-1-21 101 240 0.545 0.000 0.545 0.360 0.000 0.360 
1            D1C 5x3x5/16 7561 157 fa>Fe 0.889 

5x3x5/16 7562 157 fa>Fe 0.868 
1            D2C 6x3.5x3/8 7559 157 

6x3.5x3/8 7560 157 
1            D1D 5x3x5/16 7557 157 0.591 0.509 0.082 0.360 0.305 0.054 

5x3x5/16 7558 157 0.559 0.504 0.055 0.339 0.302 0.036 
1           D2D 6x3.5x3/8 7555 157 

6x3.5x3/8 7556 157 
2          V1 18-1-85 6 170 
2          VM 2Z4x3 7614 85 
2 2Z4x3 7615 85 
2           HT 5x5x3/8 7602 120 
2 5x5x3/8 7603 120 
2           HB 1C 10-15.3 

L3x2x1/4 
7600 120 

2 7601 120 
2           HM1 L3x2x1/4 7612 60 
2           HM2 L3x2x1/4 7613 60 
2           D1A L 3x21/2x1/4 7606 104 
2 L3x21/2x1/4 7607 104 
2           D2A L3x21/2x1/4 7604 104 
2 L3x21/2x1/4 7605 104 
2           D1B L3x21/2x1/4 7610 104 
2 L3x21/2x1/4 7611 104 
2           D2B L3x21/2x1/4 7608 104 
2 L3x21/2x1/4 7609 104 
2          V2 18-1-85 5 161 

18-1-85 114 43 
2          V3 18-1-85 4 181 
2          H2 10-1-21 102 240 
2          H C 8-11.5 

12-1-25 
7822 240 

* The Factor of Safety for Bending is 1.5 for Tension it is 1 
x Element Section Properties Calculated by Hand 

667 
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ComDuted NoFOS* 
Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath AXL B22 AXL B22 

3 V1 18-1-85 9 170 
3 VM 2Z4x3 7634 85 
3 2Z4x3 7635 85 
3 HT 5x5x3/8 7622 120 
3 5x5x3/8 7623 120 
3 HB 1C 10-15.3 

L3x2x1/4 
7620 120 

3 7621 120 
3 HM1 L3x2x1/4 7632 60 
3 HM2 L3x2x1/4 7633 60 
3 D1A L3x21/2x1/4 7626 104 
3 L3x21/2x1/4 7627 104 
3 D2A L3x21/2x1/4 7624 104 
3 L3x21/2x1/4 7625 104 
3 D1B L3x21/2x1/4 7630 104 
3     ' L3x21/2x1/4 7631 104 
3 D2B L3x21/2x1/4 7628 104 
3 L3x21/2x1/4 7629 104 
3 V2 18-1-85 8 161 
3 18-1-85 115 43 
3 V3 ' 18-1-85 7 181 
3 H2 10-1-21 103 240 
3 H 14-1-30 7823 240 
4 V1 18-1-85 1? 170 
4 VM 2Z4x3 7654 85 
4 2Z4x3 7655 85 
4 HT 5x5x3/8 7642 120 
4 5x5x3/8 7643 120 
4 HB 1C 10-15.3 

L3x2x1/4 
7640 120 

4 7641 120 
4 HM1 L3x2x1/4 7652 60 
4 HM2 L3x2x1/4 7653 60 
4 D1A L3x21/2x1/4 7646 104 
4 L3x21/2x1/4 7647 104 
4 D2A L3x21/2x1/4 7644 104 
4 L3x21/2x1/4 7645 104 
4 D1B L3x21/2x1/4 7650 104 
4 L3x21/2x1/4 7651 104 
4 D2B L3x21/2x1/4 7648 104 
4 L3x21/2x1/4 7649 104 
4 V2 18-1-85 11 161 
4 18-1-85 116 43 
4 V3 18-1-85 10 181 
4 H2 10-1-21 104 240 
4 H C 8-11.5 

12-1-25 
7824 240 

* The Factor of Safety for Bending is 1.5 for Tension it is 1.667 
x Element Section Properties Calculated by Hand 
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Computed NoFOS* 
Stress 
Ratio 

Stress 
Ratio Bay Mem. Section # Length AXL B22 AXL B22 

5 V1 18-1-85 15 170 
5 VM 2Z4x3 7674 85 
5 2Z4x3 7675 85 
5 HT 5x5x3/8 7662 120 
5 5x5x3/8 7663 120 
5 HB 1 C 10-15.3 

L3x2x1/4 
7660 120 

5 7661 120 
5 HM1 L3x2x1/4 7672 60 
5 HM2 L3x2x1/4 7673 60 
5 D1A L3x21/2x1/4 7666 104 
5 L3x21/2x1/4    . 7667 104 
5" D2A L3x21/2x1/4 7664 104 
5 L3x21/2x1/4 7665 104 
5 D1B L3x21/2x1/4 7670 104 
5 L3x21/2x1/4 7671 104 
5 D2B L3x21/2x1/4 7668 104 
5 L3x21/2x1/4 7669 104 
5 V2 18-1-85 14 161 
5 18-1-85 117 43 
5 V3 18-1-85 13 181 
5 10-1-21 105 240 
5 H C 8-11.5 

12-1-25 
7825 240 

6 V1 18-1-85 18 170 
6 VM 2Z4x3 7694 85 
6 2Z4x3 7695 85 
6 HT 5x5x3/8 7682 120 
6 5x5x3/8 7683 120 
6 HB 1C 10-15.3 

L3x2x1/4 
7680 120 

6 7681 120 
6 HM1 L 3x2x1/4 7692 60 
6 HM2 L3x2x1/4 7693 60 
6 D1A L3x21/2x1/4 7686 104 
6 L3x21/2x1/4 7687 104 
6 D2A L3x21/2x1/4 7684 104 
6 L3x21/2x1/4 7685 104 
6 D1B L3x21/2x1/4 7690 104 
6 L3x21/2x1/4 7691 104 
6 D2B L3x21/2x1/4 7688 104 
6 L3x21/2x1/4 7689 104 
6 V2 18-1-85 17 161 
6 18-1-85 118 43 
6 V3 18-1-85 16 181 
6 H2 10-1-21 106 240 
6 H 12-1-40 7826 240 
6 D1C L 5x3x5/16 7569 157 0.683 0.621 0.062 0.414 0.373 0.041 
6 L 5x3x5/16 7570 157 0.676 0.615 0.061 0.409 0.369 0.040 
6 D2C L 5x3x5/16 7567 157 0.670 0.608 0.062 0.406 0.365 0.041 
6 L 5x3x5/16 7568 157 0.678 0.613 0.065 0.411 0.368 0.043 
6 D1D L 5x3x5/16 7565 157 
6 L 5x3x5/16 7566 157 
6 D2D L 5x3x5/16 7563 157 
6 L 5x3x5/16 7564 157 
* The Factor of Safety for Bending is 1.5 for Tension it is 1.667 
x Element Section Properties Calculated by Hand 
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ComDuted NoFOS* 

Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath AXL B22 AXL B22 

7 V1 18-1-85 21 170 
7 VM 2Z4x3 7714 85 
7 2Z4x3 7715 85 
7 HT 5x5x3/8 7702 120 
7 5x5x3/8 7703 120 
7 HB 1C 10-15.3 

L3x2x1/4 
7700 120 0.565 0.418 0.148 0.348 0.251 0.098 

7 7701 120 0.506 0.392 0.114 0.310 0.235 0.075 
7 HM1 L3x2x1/4 7712 60 
7 HM2 L3x2x1/4 7713 60 
7 D1A L3x21/2x1/4 7706 104 
7 L3x21/2x1/4 7707 104 
7 D2A L3x21/2x1/4 7704 104 
7 L3x21/2x1/4 7705 104 
7 D1B L3x21/2x1/4 7710 104 
7 L3x21/2x1/4 7711 104 
7 D2B L3x21/2x1/4 7708 104 
7 L3x21/2x1/4 7709 104 
7 V2 18-1-85 20 161 
7 18-1-85 119 43 
7 V3 18-1-85 19 181 
7 H2 10+-I-21 107 240 
7 H C 8-11.5 

12-1-25 
7827 240 

8 V1 18-1-85 ?4 170 
8 VM 2Z4x3 7734 85 
8 2Z4x3 7735 85 
8 HT 5x5x3/8 7722 120 
8 5x5x3/8 7723 120 
8 HB 1 C 10-15.3 

L3x2x1/4 
7720 120 0.521 0.380 0.141 0.321 0.228 0.093 

8 7721 120 
8 HM1 L3x2x1/4 7732 60 
8 HM2 L3x2x1/4 7733 60 
8 D1A L3x21/2x1/4 7726 104 
8 L3x21/2x1/4 7727 104 
8 D2A L3x21/2x1/4 7724 104 
8 L3x21/2x1/4 7725 104 
8 D1B L3x21/2x1/4 7730 104 
8 L3x21/2x1/4 7731 104 
8 D2B L3x21/2x1/4 7728 104 
8 L3x21/2x1/4 7729 104 
8 V2 18-1-85 23 161 
8 18-1-85 120 43 
8 V3 18-1-85 22 181 
8 H2 101-21 108 240 
8 H C 8-11.5 

12-1-25 
7828 240 

* The Factor of Safety for Bending is 1.5 for Tension it is 1.667 
x Element Section Properties Calculated by Hand 
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CortiDuted NoFOS* 

Stress 
Ratio 

Stress 
Ratio Bav Mem Section # Lenath AXL B22 AXL B22 

g V1 18-1-85 27 170 
9 VM 2Z4x3 7754 85 
9 2Z4x3 7755 85 
Q HT 5x5x3/8 7742 120 
g 5x5x3/8 7743 120 
9 HB 1C10-15.3 

L3x2x1/4 
7740 120 0.517 0.376 0.141 0.319 0.226 0.093 

9 7741 120 
9 HM1 L3x2x1/4 7752 60 
9 HM2 L3x2x1/4 7753 60 
9 D1A L3x21/2x1/4 7746 104 
9 L3x21/2x1/4 7747 104 
9 D2A L3x21/2x1/4 7744 104 
9 L3x21/2x1/4 7745 104 
9 D1B L3x21/2x1/4 7750 104 
9 L3x21/2x1/4 7751 104 
9 D2B L3x21/2x1/4 7748 104 
9 L3x21/2x1/4 7749 104 
9 V2 18-1-85 26 161 
9 18-1-85 121 43 
9 V3 18-1-85 25 181 
9 H2 10-1-21 109 240 
Q H C 8-11.5 

12-1-25 
7829 240 

10 V1 Ift-I-RR 30 170 
10 VM 2Z4x3 7774 85 
10 2Z4x3 7775 85 
10 HT 5x5x3/8 7762 120 
10 5x5x3/8 7763 120 
10 HB 1 C 10-15.3 

L 3x2x1/4 
7760 120 0.532 0.384 0.148 0.328 0.230 0.098 

10 7761 120 
10 HM1 L3x2x1/4 7772 60 
10 HM2 L3x2x1/4 7773 60 
10 D1A L3x21/2x1/4 7766 104 
10 L3x21/2x1/4 7767 104 
10 D2A L3x21/2x1/4 7764 104 
10 L3x21/2x1/4 7765 104 

10 D1B L3x21/2x1/4 7770 104 
10 L 3x21/2x1/4 7771 104 

10 D2B L3x21/2x1/4 7768 104 

10 L3x21/2x1/4 7769 104 

10 V2 18-1-85 29 161 

10 18-1-85 122 43 

10 V3 18-1-85 28 181 

10 H2 10-1-21 110 240 
10 H 14-1-30 7ß30    ... 240 

* The Factor of Safety for Bending is 1.5 for Tension it is 1.667 
x Element Section Properties Calculated by Hand 



USACERL TR 99/27 215 

ComDuted NoFOS* 

Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath AXL B22 AXL B22 

V1 18-1-85 34 170 
VM 2Z4x3 7794 85 

2Z4x3 7795 85 
HT 5x5x3/8 7782 120 

5x5x3/8 7783 120 
HB 1C 10-15.3 

L3x2x1/4 
7780 120 0.547 0.383 0.164 0.338 0.230 0.108 

7781 120 
HM1 L 3x2x1/4 7792 60 
HM2 L3x2x1/4 7793 60 
D1A L3x21/2x1/4 7786 104 

L3x21/2x1/4 7787 104 
D2A L3x21/2x1/4 7784 104 

L3x21/2x1/4 7785 104 
D1B L3x21/2x1/4 7790 104 

L3x21/2x1/4 7791 104 
D2B L3x21/2x1/4 7788 104 

L3x21/2x1/4 7789 104 
V2 18-1-85 33 161 

18-1-85 123 43 
V3 18-1-85 32 97 0.520 0.126 0.395 0.336 0.076 0.261 

18-1-85 31 84 0.527 0.132 0.395 0.340 0.079 0.261 

H2 10-1-21 111 240 0.533 0.000 0.533 0.352 0.000 0.352 

H 12-1-40 7831 240 
D1D 6x31/2x5/16 7573 140 

6x31/2x5/16 7574 140 
D2D 5x3x5/16 7571 140 

5x3x5/16 7572 140 

* The Factor of Safety for Bending is 1.5 for Tension it is 1.667 
x Element Section Properties Calculated by Hand 



216 USACERL TR 99/27 

Comrjuted NoFOS* 

Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath AXL B22 AXL B22 

12 V1 18-1-85 38 170 
12 VM 2Z4x3 7814 85 
12 2Z4x3 7815 85 
12 HT 5x5x3/8 7802 120 
12 5x5x3/8 7803 120 
12 HB 1 C10-20 

L 3x2x1/4 
7800 120 0.593 0.493 0.100 0.362 0.296 0.066 

12 7801 120 0.670 0.524 0.146 0.411 0.314 0.096 

12 HM1 L 3x2x1/4 7812 60 
12 HM2 L3x2x1/4 7813 60 
12 D1A L3x21/2x1/4 7806 104 

12 L3x21/2x1/4 7807 104 

12 D2A L3x21/2x1/4 7804 104 

12 L3x21/2x1/4 7805 104 

12 D1B L3x21/2x1/4 7810 104 
12 L3x21/2x1/4 7811 104 
12 D2B L3x21/2x1/4 7808 104 
12 L3x21/2x1/4 7809 104 
12 V2 18-1-85 37 161 
12 18-1-85 124 43 0.525 0.169 0.356 0.336 0.101 0.235 

12 V3 18-1-85 36 97 
12 18-1-85 35 84 
12 H2 10-1-21 112 240 0.549 0.000 0.549 0.362 0.000 0.362 

12 H 12-1-40 7832 240 
12 D1C 6x31/2x3/8 7577 157 
12 6x31/2x3/8 7578 157 
12 D2C 5x3x5/16 7575 157 0.855 0.825 0.030 0.515 0.495 0.020 

12 5x3x5/16 7576 157 0.886 0.829 0.057 0.535 0.497 0.038 

END EV1 18-I-R4 41 170 
EV2 18-1-64 40 161 

18-1-64 125 43 
EV3 18-1-64 39 181 

Total Overstresse d Membe S z n 

* The Factor of Safety for Bending is 1.5 for Tension it is 1.667 
x Element Section Properties Calculated by Hand 
All Sections are Double Angles Unless Otherwise Noted 
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Table 5.25. Hangars 43,47,44, and 45 Truss SF Type 1 Inf ill Struts Compre 'ssion. 

Computed NoFOS* 
Stress 
Ratio 

Stress 
Ratio Bay Mem. Section # Lenqth K r AXL B22 AXL B22 

V1 18-1-64 3 170 
VM 2Z4x3 7594 85 

2Z4x3 7595 85 
HT 5x5x3/8 7582 120 

5x5x3/8 7583 120 
HB 1 C10-20 

L3x2x1/4 
7580 120 1.000 0.927 1:251 0.752 0.499 0.722 0.392 0.329 
7581 120 1.000 0.927 1.260 0.765 0.495 0.726 0.399 0.327 

HM1 L3x2x1/4 7592 60 
HM2 L3x2x1/4 7593 60 
D1A L3x21/2x1/4 7586 104 

L3x21/2x1/4 7587 104 
D2A L3x21/2x1/4 7584 104 

L3x21/2x1/4 7585 104 
D1B L3x21/2x1/4 7590 104 

L3x21/2x1/4 7591 104 
D2B L3x21/2x1/4 7588 104 

L3x21/2x1/4 7589 104 
V2 18-1-64 2 161 

18-1-64 113 43 1.000 1.694 0.523 0.073 0.451 0.340 0.042 0.298 
V3 18-1-64 1 181 1.000 1.694 0.673 0.592 0.082 0.364 0.310 0.054 
H 12-1-40 7821 240 
H2 10-1-21 101 240 
D1C 5x3x5/16 7561 157 fa>Fe 

5x3x5/16 7562 157 fa>Fe 
D2C 6x3.5x3/8 7559 157 1.000 1.389 0.772 0.734 0.039 0.409 0.384 0.026 

6x3.5x3/8 7560 157 1.000 1.389 0.790 0.728 0.062 0.421 0.381 0.041 
D1D 5x3x5/16 7557 157 1.000 1.220 1.070 0.981 0.089 0.571 0.512 0.059 

5x3x5/16 7558 157 1.000 1.220 1.057 0.991 0.066 0.561 0.517 0.044 
D2D 6x3.5x3/8 7555 157 1.000 1.389 0.542 0.496 0.046 0.290 0.259 0.030 

6x3.5x3/8 7556 157 1.000 1.389 0.556 0.490 0.067 0.300 0.256 0.044 

2 V1 18-1-85 6 170 
2 VM 2Z4x3 7614 85 
2 2Z4x3 7615 85 
2 HT 5x5x3/8 7602 120 
2 5x5x3/8 7603 120 
2 HB 1C 10-15.3 

L 3x2x1/4 
7600 120 1.000 1.016 0.735 0.556 0.179 0.408 0.290 0.118 

2 7601 120 1.000 1.016 0.708 0.437 0.272 0.408 0.228 0.180 
2 HM1 L3x2x1/4 7612 60 
2 HM2 L3x2x1/4 7613 60 
2 D1A L3x21/2x1/4 7606 104 1.000 0.753 0.741 0.709 0.032 0.391 0.370 0.021 
2 L3x21/2x1/4 7607 104 1.000 0.753 0.692 0.659 0.033 0.366 0.344 0.022 
2 D2A L3x21/2x1/4 7604 104 1.000 0.753 0.817 0.760 0.056 0.433 0.397 0.037 
2 L3x21/2x1/4 7605 104 1.000 0.753 0.666 0.625 0.040 0.352 0.326 0.026 
2 D1B L3x21/2x1/4 7610 104 1.000 0.753 0.800 0.761 0.038 0.422 0.397 0.025 
2 L3x21/2x1/4 7611 104 1.000 0.753 0.878 0.824 0.054 0.466 0.430 0.036 
2 D2B L3x21/2x1/4 7608 104 1.000 0.753 0.594 0.553 0.041 0.316 0.289 0.027 
2 L3x21/2x1/4 7609 104 1.000 0.753 0.715 0.677 0.038 0.378 0.353 0.025 
2 V2 18-1-85 5 161 

18-1-85 114 43 
2 V3 18-1-85 4 181 
2 H2 10-1-21 102 240 1.000 1.325 0.639 0.189 0.450 0.396 0.099 0.297 
2 H C 8-11.5 

12-1-25 
7822 240 

* Factor of Safety for Bending 
x Element Section Properties 

is 1.5, for Axial Compression it is 5/3+3/8x(KL/rCc)-1/8x(KL/rCc)A3 
Calculated by Hand 
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Comouted NoFOS* 

Stress 
Ratio 

Stress 
Ratio Bav Mem Section # Lenath K r AXL B22 AXL B22 

3 V1 18-1-85 9 170 
3 VM 2Z4x3 7634 85 
3 2Z4x3 7635 85 
3 HT 5x5x3/8 7622 120 
3 5x5x3/8 7623 120 
3 HB 1 C 10-15.3 

L3x2x1/4 
7620 120 

3 7621 120 
3 HM1 L3x2x1/4 7632 60 
3 HM2 L 3x2x1/4 7633 60 
3 D1A L3x21/2x1/4 7626 104 
3 L3x21/2x1/4 7627 104 
3 D2A L3x21/2x1/4 7624 104 1.000 0.753 0.621 0.579 0.042 0.330 0.302 0.028 

3 L3x21/2x1/4 7625 104 
3 D1B L3x21/2x1/4 7630 104 
3 L3x21/2x1/4 7631 104 1.000 0.753 0.583 0.541 0.041 0.309 0.282 0.027 

3 D2B L3x21/2x1/4 7628 104 
3 L3x21/2x1/4 7629 104 1.000 0.753 0.536 0.508 0.028 0.284 0.265 0.018 

3 V2 18-1-85 8 161 
3 18-1-85 115 43 
3 V3 18-1-85 7 181 
3 H2 10-1-21 103 240 1.000 1.325 0.654 0.254 0.400 0.397 0.133 0.264 

3 H 14-1-30 7823 240 
A V1 18-I-R<i 1? 17f) 

4 VM 2Z4x3 7654 85 
4 2Z4x3 7655 85 
4 HT 5x5x3/8 7642 120 
4 5x5x3/8 7643 120 
4 HB 1C 10-15.3 

L3x2x1/4 
7640 120 1.000 1.016 0.543 0.342 0.201 0.311 0.179 0.133 

4 7641 120 1.000 1.016 0.565 0.421 0.144 0.315 0.220 0.095 

4 HM1 L3x2x1/4 7652 60 
4 HM2 L3x2x1/4 7653 60 
4 D1A L3x21/2x1/4 7646 104 1.000 0.753 0.576 0.551 0.025 0.304 0.287 0.017 

4 L3x21/2x1/4 7647 104 
4 D2A L3x21/2x1/4 7644 104 
4 L3x21/2x1/4 7645 104 
4 D1B L3x21/2x1/4 7650 104 
4 L3x21/2x1/4 7651 104 1.000 0.753 0.683 0.637 0.047 0.363 0.332 0.031 

4 D2B L3x21/2x1/4 7648 104 
4 L3x21/2x1/4 7649 104 
4 V2 18-1-85 11 161 
4 18-1-85 116 43 
4 V3 18-1-85 10 181 
4 H2 10-1-21 104 240 1.000 1.325 0.653 0.289 0.363 0.390 0.151 0.240 

4 H C 8-11.5 
12-1-25 

7824 240 

* Factor of Safety for Bending is 1.5, for Axial Compression it is 5/3+3/8x(KL/rCc)-1/8x(KL/rCc)A3 
x Element Section Properties Calculated by Hand 
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Computed NoFOS* 
Stress 
Ratio 

Stress 
Ratio Bay Mem. Section # Length K r AXL B22 AXL B22 

5 V1 18-1-85 15 170 
5 VM 2Z4x3 7674 85 
5 2Z4x3 7675 85 
5 HT 5x5x3/8 7662 120 
5 5x5x3/8 7663 120 
5 HB 1C 10-15.3 

L3x2x1/4 
7660 120 1.000 1.016 0.744 0.477 0.267 0.425 0.249 0.176 

5 7661 120 1.000 1.016 0.760 0.568 0.192 0.423 0.297 0.127 

5 HM1 L3x2x1/4 7672 60 
5 HM2 L3x2x1/4 7673 60 
5 D1A L3x21/2x1/4 7666 104 1.000 0.753 0.642 0.613 0.029 0.339 0.320 0.019 
5 L3x21/2x1/4 7667 104 
5 D2A L3x21/2x1/4 7664 104 1.000 0.753 0.557 0.523 0.033 0.295 0.273 0.022 
5 L3x21/2x1/4 7665 104 
5 D1B L3x21/2x1/4 7670 104 1.000 0.753 0.561 0.529 0.032 0.297 0.276 0.021 
5 L3x21/2x1/4 7671 104 1.000 0.753 0.761 0.709 0.052 0.404 0.370 0.034 
5 D2B L3x21/2x1/4 7668 104 
5 L3x21/2x1/4 7669 104 
5 V2 18-1-85 14 161 
5 18-1-85 117 43 
5 V3 18-1-85 13 181 
5 10-1-21 105 240 1.000 1.325 0.587 0.287 0.300 0.348 0.150 0.198 
5 H C 8-11.5 

12-1-25 
7825 240 

6 V1 18-1-85 18 170 
6 VM 2Z4x3 7694 85 
6 2Z4x3 7695 85 
6 HT 5x5x3/8 7682 120 
6 5x5x3/8 7683 120 
6 HB 1C 10-15.3 

L3x2x1/4 
7680 120 

6 7681 120 
6 HM1 L3x2x1/4 7692 60 
6 HM2 L3x2x1/4 7693 60 
6 D1A L3x21/2x1/4 7686 104 
6 L3x21/2x1/4 7687 104 
6 D2A L3x21/2x1/4 7684 104 
6 L3x21/2x1/4 7685 104 
6 D1B L3x21/2x1/4 7690 104 
6 L3x21/2x1/4 7691 104 
6 D2B L3x21/2x1/4 7688 104 
6 L3x21/2x1/4 7689 104 
6 V2 18-1-85 17 161 
6 18-1-85 118 43 
6 V3 18-1-85 16 181 
6 H2 10-1-21 106 240 1.000 1.325 0.554 0.369 0.185 0.315 0.193 0.122 
6 H 12-1-40 7826 240 
6 D1C L 5x3x5/16 7569 157 1.000 0.854 5.373 3.463 1.910 3.067 1.807 1.261 
6 L 5x3x5/16 7570 157 1.000 0.854 5.957 3.492 2.465 3.449 1.822 1.627 
6 D2C L 5x3x5/16 7567 157 1.000 0.854 7.129 3.520 3.608 4.218 1.837 2.381 
6 L 5x3x5/16 7568 157 1.000 0.854 5.935 3.492 2.443 3.434 1.822 1.612 
6 D1D L 5x3x5/16 7565 157 1.000 0.854 0.843 0.768 0.075 0.450 0.401 0.050 
6 L 5x3x5/16 7566 157 1.000 0.854 0.863 0.796 0.068 0.460 0.415 0.045 
6 D2D L 5x3x5/16 7563 157 1.000 0.854 0.805 0.737 0.068 0.429 0.385 0.045 
6 L 5x3x5/16 7564 157 1.000 0.854 0.784 0.709 0.075 0.419 0.370 0.050 

* Factor of Safety for Bending 
x Element Section Properties 

is 1.5, for Axial Compression it is 5/3+3/8x(KL/rCc)-1/8x(KL/rCc)A3 
Calculated by Hand 
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ComDUted No FOR* 

Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath K r AXL B22 AXL B22 

7 V1 18-1-85 21 170 
7 VM 2Z4x3 7714 85 
7 2Z4x3 7715 85 
7 HT 5x5x3/8 7702 120 
7 5x5x3/8 7703 120 
7 HB 1C 10-15.3 

L3x2x1/4 
7700 120 1.000 1.016 0.943 0.676 0.267 0.529 0.353 0.176 

7 7701 120 1.000 1.016 0.930 0.591 0.339 0.532 0.309 0.224 

7 HM1 L3x2x1/4 7712 60 
7 HM2 L3x2x1/4 7713 60 
7 D1A L 3x21/2x1/4 7706 104 
7 L 3x21/2x1/4 7707 104 
7 D2A L3x21/2x1/4 7704 104 1.000 0.753 0.742 0.687 0.055 0.395 0.358 0.036 

7 L 3x21/2x1/4 7705 104 1.000 0.753 0.525 0.493 0.032 0.278 0.257 0.021 

7 D1B L3x21/2x1/4 7710 104 
7 L3x21/2x1/4 7711 104 1.000 0.753 0.508 0.479 0.029 0.269 0.250 0.019 

7 D2B L3x21/2x1/4 7708 104 
7 L3x21/2x1/4 7709 104 1.000 0.753 0.634 0.605 0.029 0.335 0.316 0.019 

7 V2 18-1-85 20 161 
7 18-1-85 119 43 
7 V3 18-1-85 19 181 
7 H2 10+-I-21 107 240 1.000 1.325 0.751 0.445 0.307 0.435 0.232 0.203 

7 H C 8-11.5 
12-1-25 

7827 240 

Q V1 1R-I-8R ?4 170 

8 VM 2Z4x3 7734 85 
8 2Z4x3 7735 85 
8 HT 5x5x3/8 7722 120 
8 5x5x3/8 7723 120 

n O(\R 0A99 0 287 0135 
8 
8 

HB 1 C 10-15.3 
L3x2x1/4 

7720 
7721 

120 
120 

1.000 
1.000 

1.016 
1.016 

0.753 
0.743 

U.Ö49 

0.494 0.249 0.422 0.258 0.164 

8 HM1 L3x2x1/4 7732 60 
8 HM2 L 3x2x1/4 7733 60 
8 D1A L3x21/2x1/4 7726 104 
8 L3x21/2x1/4 7727 104 
8 D2A L 3x21/2x1/4 7724 104 1.000 0.753 0.598 0.552 0.249 0.452 0.288 0.164 

8 L3x21/2x1/4 7725 104 
8 D1B L3x21/2x1/4 7730 104 
8 L3x21/2x1/4 7731 104 
8 D2B L3x21/2x1/4 7728 104 
8 L3x21/2x1/4 7729 104 
8 V2 18-1-85 23 161 
8 18-1-85 120 43 
8 V3 18-1-85 22 181 
8 H2 101-21 108 240 1.000 1.325 0.841 0.460 0.381 0.491 0.240 0.251 

8 H C 8-11.5 
12-1-25 

7828 240 

* Facto 
x Elerre 

of Safe 
;nt Secti 

ty for Bending is 
on Properties Cs 

1.5, for Ax 
Iculated b 

ial Compre 
/Hand 

ssion it is 5/3+3/8x(KL/rCc)-1/8x KLACc)A3 
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CortiDuted NoFOS* 
Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath K r AXL B22 AXL B22 

9 V1 18-1-85 27 170 
9 VM 2Z4x3 7754 85 
9 2Z4x3 7755 85 
9 HT 5x5x3/8 7742 120 
9 5x5x3/8 7743 120 
9 HB 1 C 10-15.3 

L3x2x1/4 
7740 120 1.000 1.016 0.645 0.480 0.165 0.360 0.251 0.109 

9 7741 120 1.000 1.016 0.630 0.412 0.217 0.358 0.215 0.143 
9 HM1 L3x2x1/4 7752 60 
9 HM2 L3x2x1/4 7753 60 
9 D1A L3x21/2x1/4 7746 104 
9 L3x21/2x1/4 7747 104 
9 D2A L3x21/2x1/4 7744 104 1.000 0.753 0.666 0.620 0.047 0.354 0.323 0.031 
9 L3x21/2x1/4 7745 104 
9 D1B L3x21/2x1/4 7750 104 
9 L3x21/2x1/4 7751 104 
9 D2B L3x21/2x1/4 7748 104 
9 L3x21/2x1/4 7749 104 1.000 0.753 0.557 0.532 0.026 0.295 0.278 0.017 
9 V2 18-1-85 26 161 
9 18-1-85 121 43 
9 V3 18-1-85 25 181 
9 H2 10-1-21 109 240 1.000 1.325 0.868 0.439 0.430 0.513 0.229 0.284 
9 H C 8-11.5 

12-1-25 
7829 240 

m V1 18-l-ftfi 30 170 
10 VM 2Z4x3 7774 85 
10 2Z4x3 7775 85 
10 HT 5x5x3/8 7762 120 
10 5x5x3/8 7763 120 
10 HB 1C 10-15.3 

L3x2x1/4 
7760 120 1.000 1.016 0.574 0.415 0.159 0.322 0.217 0.105 

10 7761 120 1.000 1.016 0.551 0.339 0.212 0.317 0.177 0.140 

10 HM1 L3x2x1/4 7772 60 
10 HM2 L3x2x1/4 7773 60 
10 D1A L3x21/2x1/4 7766 104 
10 L3x21/2x1/4 7767 104 
10 D2A L3x21/2x1/4 7764 104 1.000 0.753 0.574 0.531 0.043 0.305 0.277 0.028 
10 L3x21/2x1/4 7765 104 
10 D1B L3x21/2x1/4 7770 104 
10 L3x21/2x1/4 7771 104 1.000 0.753 0.555 0.519 0.037 0.295 0.271 0.024 

10 D2B L3x21/2x1/4 7768 104 
10 L3x21/2x1/4 7769 104 
10 V? 18-1-85 29 161 
10 18-1-85 122 43 
10 V3 18-1-85 28 181 
10 H2 10-1-21 110 240 1.000 1.325 0.855 0.387 0.468 0.511 0.202 0.309 
10 H 14-1-30 7830 240 

* Factor of Safety for Bending is 1.5, for Axial Compression it is 5/3+3/8x(KL/rCc)-1/8x(KL/rCc)A3 
x Element Section Properties Calculated by Hand 
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ComDuted NoFOS* 

Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath K r AXL B22 AXL B22 

V1 18-1-85 34 170 
VM 2Z4x3 7794 85 

2Z4x3 7795 85 
HT 5x5x3/8 7782 120 

5x5x3/8 7783 120 
HB 1C 10-15.3 

L3x2x1/4 
7780 120 1.000 1.016 0.526 0.317 0.209 0.303 0.166 0.138 

7781 120 1.000 1.016 0.555 0.411 0.144 0.310 0.215 0.095 

HM1 L 3x2x1/4 7792 60 
HM2 L 3x2x1/4 7793 60 
D1A L3x21/2x1/4 7786 104 1.000 0.753 0.577 0.542 0.035 0.306 0.283 0.023 

L3x21/2x1/4 7787 104 
D2A L3x21/2x1/4 7784 104 1.000 0.753 0.760 0.709 0.051 0.404 0.370 0.034 

L3x21/2x1/4 7785 104 1.000 0.753 0.656 0.623 0.033 0.347 0.325 0.022 

D1B L3x21/2x1/4 7790 104 1.000 0.753 0.538 0.503 0.035 0.286 0.262 0.023 

L3x21/2x1/4 7791 104 1.000 0.753 0.667 0.623 0.044 0.354 0.325 0.029 

D2B L3x21/2x1/4 7788 104 1.000 0.753 0.555 0.523 0.031 0.293 0.273 0.020 

L3x21/2x1/4 7789 104 1.000 0.753 0.626 0.598 0.028 0.330 0.312 0.018 

V2 18-1-85 33 161 
18-1-85 123 43 

V3 18-1-85 32 97 
18-1-85 31 84 

H2 10-1-21 111 240 1.000 1.325 0.843 0.346 0.497 0.509 0.181 0.328 

H 12-1-40 7831 240 
D1D 6x31/2x5/16 7573 140 

6x31/2x5/16 7574 140 
D2D 5x3x5/16 7571 140 

5x3x5/16 7572 140 

* Factor of Safety for Bending is 1.5, for Axial Compression it is 5/3+3/8x(KL/rCc)-1/8x(KL/rCc)A3 
x Element Section Properties Calculated by Hand 
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Comouted NoFOS* 
Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath K r AXL B22 AXL B22 

12 V1 18-1-85 38 170 
12 VM 2Z4x3 7814 85 
12 2Z4x3 7815 85 
12 HT 5x5x3/8 7802 120 
12 5x5x3/8 7803 120 
12 HB 1C10-20 

L3x2x1/4 
7800 120 1.000 0.927 1.249 0.765 0.484 0.719 0.399 0.319 

12 7801 120 1.000 0.927 1.237 0.744 0.493 0.714 0.388 0.325 
12 HM1 L3x2x1/4 7812 60 
12 HM2 L3x2x1/4 7813 60 
12 D1A L3x21/2x1/4 7806 104 
12 L3x21/2x1/4 7807 104 
12 D2A L3x21/2x1/4 7804 104 
12 L3x21/2x1/4 7805 104 
12 D1B L3x21/2x1/4 7810 104 
12 L3x21/2x1/4 7811 104 
12 D2B L3x21/2x1/4 7808 104 
12 L3x21/2x1/4 7809 104 
12 V2 18-1-85 37 161 
12 18-1-85 124 43 
12 V3 18-1-85 36 97 
12 18-1-85 35 84 
12 H2 10-1-21 112 240 1.000 1.325 0.503 0.151 0.353 0.312 0.079 0.233 
12 H 12-1-40 7832 240 
12 D1Q 6x31/2x3/8 7577 157 
12 6x31/2x3/8 7578 157 
12 D2C 5x3x5/16 7575 157 1.000 1.220 8:413 1.734 6.679 5.313 0.905 4.408 
12 5x3x5/16 7576 157 1.000 1.220 3.460 1.722 1.738 2.046 0.898 1.147 

END FV1 18-1-64 41 170 
EV2 18-1-64 40 161 

18-1-64 125 43 1.000 1.694 0.561 0.058 0.502 0.365 0.033 0.331 
EV3 18-1-64 39 181 10.563 1.694 0.510 0.393 0.117 0.282 0.205 0.077 

Total Overstressed Members 14 fi 

* Factor of Safety for Bending is 1.5, for Axial Compression it is 5/3+3/8x(KLACc)-1/8x(KL/rCc)A3 
x Element Section Properties Calculated by Hand 
All Sections are Double Angles Unless Otherwise Noted 
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Table 5.26. Hangars 44 and 45 Truss SF Type II , Tension. 

ComDuted No FOR* 

Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath AXL B22 AXL B22 

V1 18-1-64 90 170 
VM 2Z4x3 7594 85 

2Z4x3 7595 85 
HT 5x5x3/8 7582 120 

5x5x3/8 7583 120 
HB 1 C10-20 

L3x2x1/4 
7580 120 fa>Fe 0.527 

7581 120 fa>Fe 0.500 

HM1 L3x2x1/4 7592 60 
HM2 L3x2x1/4 7593 60 
D1A L3x21/2x1/4 7586 104 

L3x21/2x1/4 7587 104 
D2A L3x21/2x1/4 7584 104 

L3x21/2x1/4 7585 104 
D1B L 3x21/2x1/4 7590 104 

L 3x21/2x1/4 7591 104 
D2B L3x21/2x1/4 7588 104 

L3x21/2x1/4 7589 104 
V2 18-1-64 62 168 
V3 18-1-64 75 216 
H 14-1-30 37 240 
D1C 5x3x5/16 3 293 0.711 0.631 0.080 0.431 0.379 0.053 

5x3x5/16 4 293 0.706 0.626 0.080 0.428 0.376 0.053 

D2C 6x3.5x3/8 1 293 
6x3.5x3/8 2 293 

2 V1 18-l-RR 91 17D 
2 VM 2Z4x3 7614 85 
2 2Z4x3 7615 85 
2 HT 5x5x3/8 7602 120 
2 5x5x3/8 7603 120 
2 HB 1C 10-15.3 

L3x2x1/4 
7600 120 0.757 0.647 0.110 0.461 0.388 0.073 

2 7601 120 0.748 0.643 0.105 0.455 0.386 0.069 

2 HM1 L3x2x1/4 7612 60 
2 HM2 L3x2x1/4 7613 60 
2 D1A L3x21/2x1/4 7606 104 
2 L3x21/2x1/4 7607 104 
2 D2A L3x21/2x1/4 7604 104 
2 L3x21/2x1/4 7605 104 
2 D1B L3x21/2x1/4 7610 104 
2 L3x21/2x1/4 7611 104 
2 D2B L3x21/2x1/4 7608 104 
2 13x21/2x1/4 7609 104 
2 V2 18-1-85 63 168 
2 V3 18-1-85 76 84 0.530 0.231 0.298 0.335 0.139 0.197 

18-1-85 77 132 0.608 0.013 0.595 0.401 0.008 0.393 

2 H 14-1-30 38 240 0.628 0.513 0.115 0.384 0.308 0.076 

2 D2D 6x3.5x3/8 5 274 
2 6x3.5x3/8 6 274 
2 D1D 5x3x5/16 7 274 
2 5x3x5/16 8 274 0.744 0.162 0.582 0.481 0-097 0.384 

*TheFa< 
x Clemen 

;tor of Safety for Bending is 1.5 for Tension it is 1.667 
t Section Properties Calculated by Hand 
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ComDuted NoFOS* 

Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath AXL B22 AXL B22 

3 V1 18-1-85 92 170 
3 VM 2Z4x3 7634 85 
3 2Z4x3 7635 85 
3 HT 5x5x3/8 7622 120 
3 5x5x3/8 7623 120 
3 HB 1C 10-15.3 

L3x2x1/4 
7620 120 0.737 0.629 0.109 0.449 0.377 0.072 

3 7621 120 0.738 0.629 0.109 0.449 0.377 0.072 

3 HM1 L3x2x1/4 7632 60 
3 HM2 L 3x2x1/4 7633 60 
3 D1A L 3x21/2x1/4 7626 104 
3 L 3x21/2x1/4 7627 104 
3 D2A L 3x21/2x1/4 7624 104 
3 L 3x21/2x1/4 7625 104 
3 D1B L3x21/2x1/4 7630 104 
3 L3x21/2x1/4 7631 104 
3 D2B L3x21/2x1/4 7628 104 
3 L3x21/2x1/4 7629 104 
3 V2 18-1-85 64 168 
3 V3 18-1-85 78 84 
3 18-1-85 79 132 
3 H 14-1-30 39 240 0.564 0.505 0.059 0.342 0.303 0.039 

4 V1 18-1-85 170 
4 VM 2Z4x3 7654 85 
4 2Z4x3 7655 85 
4 HT 5x5x3/8 7642 120 
4 5x5x3/8 7643 120 
4 HB 1C10-15.3 

L3x2x1/4 
7640 120 0.733 0.629 0.104 0.446 0.377 0.069 

4 7641 120 0.749 0.637 0.112 0.456 0.382 0.074 

4 HM1 L3x2x1/4 7652 60 
4 HM2 L3x2x1/4 7653 60 
4 D1A L3x21/2x1/4 7646 104 
4 L3x21/2x1/4 7647 104 
4 D2A L3x21/2x1/4 7644 104 
4 L3x21/2x1/4 7645 104 
4 D1B L3x21/2x1/4 7650 104 
4 L3x21/2x1/4 7651 104 
4 D2B L3x21/2x1/4 7648 104 
4 L3x21/2x1/4 7649 104 
4 V2 18-1-85 65 168 
4 V3 18-1-85 80 216 
4 H 14-1-30 40 240 0.644 0.504 0.140 0.395 0.302 0.092 

* The Factor of Safety for Bending is 1.5 for Tension it is 1.667 
x Element Section Properties Calculated by Hand 
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ComDuted NoFOS* 

Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath AXL B22 AXL B22 

5 V1 18-1-85 94 170 
5 VM 2Z4x3 7674 85 
5 2Z4x3 7675 85 
5 HT 5x5x3/8 7662 120 
5 5x5x3/8 • 7663 120 
5 HB 1 C 10-15.3 

L3x2x1/4 
7660 120 0.739 0.652 0.087 0.533 0.391 0.057 

5 7661 120 0.812 0.689 0.123 0.605 0.413 0.081 

5 HM1 L3x2x1/4 7672 60 
5 HM2 L3x2x1/4 7673 60 
5 D1A L3x21/2x1/4 7666 104 
5 L3x21/2x1/4 7667 104 
5 D2A L3x21/2x1/4 7664 104 
5 L3x21/2x1/4 7665 104 
5 D1B L3x21/2x1/4 7670 104 
5 L3x21/2x1/4 7671 104 
5 D2B L3x21/2x1/4 7668 104 
5 L3x21/2x1/4 7669 104 
5 V2 18-1-85 66 168 
5 V3 18-1-85 81 216 
5 H 14-1-30 41 240 0.627 0.504 0.122 0.383 0.302 0.081 

fi V1 18-I-R5 95 170 
6 VM 2Z4x3 7694 85 
6 2Z4x3 7695 85 
6 HT 5x5x3/8 7682 120 
6 5x5x3/8 7683 120 
6 HB 1 C 10-15.3 

L3x2x1/4 
7680 120 0.584 0.472 0.112 0.357 0.283 0.074 

6 7681 120 0.580 0.470 0.110 0.355 0.282 0.073 

6 HM1 L3x2x1/4 7692 60 
6 HM2 L3x2x1/4 7693 60 
6 D1A L3x21/2x1/4 7686 104 
6 L3x21/2x1/4 7687 104 
6 D2A L3x21/2x1/4 7684 104 
6 L3x21/2x1/4 7685 104 
6 D1B L3x21/2x1/4 7690 104 
6 L3x21/2x1/4 7691 104 
6 D2B L3x21/2x1/4 7688 104 
6 L3x21/2x1/4 7689 104 
6 V2 18-1-85 67 168 
6 V3 18-1-85 82 216 
6 H 14-1-30 42 240 
6 D1C L 5x3x5/16 11 293 0.727 0.672 0.055 0.440 0-403 0.036 

6 L 5x3x5/16 12 293 0.734 0.667 0.067 0.444 0.400 0.044 

6 D2C L 5x3x5/16 9 293 0.538 0.486 0.052 0.326 0.292 0.034 

6 L 5x3x5/16 10 293 0.558 0.492 0.065 0.338 0-295 0.043 

6 D1D L 5x3x5/16 15 323 fa>Fe 0.676 

6 L 5x3x5/16 16 323 fa>Fe 0.691 

6 D2D L 5x3x5/16 13 323 fa>Fe 0.512 

6 L 5x3x5/16 14 323 fa>Fe 0.506 

* The Factor of Safety for Bending is 1.5 for Tension it is 1.667 
x Element Section Properties Calculated by Hand 
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ComDuted NoFOS* 

Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath AXL B22 AXL B22 

7 V1 18-1-85 96 170 
7 VM 2Z4x3 7714 85 
7 2Z4x3 7715 85 
7 HT 5x5x3/8 7702 120 
7 5x5x3/8 7703 120 
7 HB 1C 10-15.3 

L3x2x1/4 
7700 120 0.522 0.377 0.145 0.322 0.226 0.096 

7 7701 120 0.547 0.416 0.132 0.337 0.250 0.087 

7 HM1 L3x2x1/4 7712 60 
7 HM2 L3x2x1/4 7713 60 
7 D1A L3x21/2x1/4 7706 104 
7 L3x21/2x1/4 7707 104 
7 D2A L3x21/2x1/4 7704 104 
7 L3x21/2x1/4 7705 104 
7 D1B L3x21/2x1/4 7710 104 
7    ' L3x21/2x1/4 7711 104 
7 D2B L3x21/2x1/4 7708 104 
7 L3x21/2x1/4 7709 104 
7 V2 18-1-85 68 168 
7 V3 18-1-85 83 216 
7 H 14-1-30 43 240 
8 V1 18-1-85 97 170 
8 VM 2Z4x3 7734 85 
8 2Z4x3 7735 85 
8 HT 5x5x3/8 7722 120 
8 5x5x3/8 7723 120 
8 HB 1C10-15.3 

L3x2x1/4 
7720 120 0.551 0.414 0.137 0.339 0.248 0.090 

8 7721 120 
8 HM1 L3x2x1/4 7732 60 
8 HM2 L3x2x1/4 7733 60 
8 D1A L3x21/2x1/4 7726 104 
8 L3x21/2x1/4 7727 104 
8 D2A L3x21/2x1/4 7724 104 
8 L3x21/2x1/4 7725 104 
8 D1B L3x21/2x1/4 7730 104 
8 L3x21/2x1/4 7731 104 
8 D2B L3x21/2x1/4 7728 104 
8 L3x21/2x1/4 7729 104 
8 V2 18-1-85 69 168 
8 V3 18-1-85 84 216 
8 H 14-1-30 44 240 

* The Factor of Safety for Bending is 1.5 for Tension it is 1.667 
x Element Section Properties Calculated by Hand 
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ComDuted No FOS * 
Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath AXL B22 AXL B22 

9 V1 18-1-85 98 170 
9 VM 2Z4x3 7754 85 
9 2Z4x3 7755 85 
9 HT 5x5x3/8 7742 120 
9 5x5x3/8 7743 120 
9 HB 1C 10-15.3 

L 3x2x1/4 
7740 120 

9 7741 120 0.536 0.390 0.146 0.330 0.234 0.096 
9 HM1 L3x2x1/4 7752 60 
9 HM2 L3x2x1/4 7753 60 
9 D1A L3x21/2x1/4 7746 104 
9 L3x21/2x1/4 7747 104 
9 D2A L3x21/2x1/4 7744 104 
9 L3x21/2x1/4 7745 104 
9 D1B L3x21/2x1/4 7750 104 
9 L3x21/2x1/4 7751 104 
9 D2B L3x21/2x1/4 7748 104 
9 L3x21/2x1/4 7749 104 
9 V2 18-1-85 70 168 
9 V3 18-1-85 85 216 
9 H 14-1-30 45 240 
10 V1 18-1-85 99 170 
10 VM 2Z4x3 7774 85 
10 2Z4x3 7775 85 
10 HT 5x5x3/8 7762 120 
10 5x5x3/8 7763 120 
10 HB 1C 10-15.3 

L3x2x1/4 
7760 120 0.528 0.404 0.124 0.324 0.242 0.082 

10 7761 120 0.576 0.428 0.148 0.354 0.257 0.098 
10 HM1 L3x2x1/4 7772 60 
10 HM2 L3x2x1/4 7773 60 
10 D1A L3x21/2x1/4 7766 104 
10 L3x21/2x1/4 7767 104 
10 D2A L3x21/2x1/4 7764 104  • 
10 L3x21/2x1/4 7765 104 
10 D1B L3x21/2x1/4 7770 104 
10 L3x21/2x1/4 7771 104 
10 D2B L3x21/2x1/4 7768 104 
10 L3x21/2x1/4 7769 104 
10 V2 18-1-85 71 168 
10 V3 18-1-85 36 216 
10 H 14-1-30 16 240 I                               I 
* The Factor of Safety for Bending is 1.5 for Tension it is 1.667 
x Element Section Properties Calculated by Hand 
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ComDUted NoFOS* 

Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath AXL B22 AXL B22 

V1 18-1-85 100 170 
VM 2Z4x3 7794 85 

2Z4x3 7795 85 
HT 5x5x3/8 7782 120 

5x5x3/8 7783 120 
HB 1C 10-15.3 

L 3x2x1/4 
7780 120 0.566 0.467 0.099 0.346 0.280 0.065 

7781 120 0.703 0.536 0.167 0.432 0.322 0.110 

HM1 L 3x2x1/4 7792 60 
HM2 L3x2x1/4 7793 60 
D1A L3x21/2x1/4 7786 104 0.520 0.498 0.022 0.313 0.299 0.015 

L3x21/2x1/4 7787 104 
D2A L3x21/2x1/4 7784 104 

L3x21/2x1/4 7785 104 
D1B L3x21/2x1/4 7790 104 

L3x21/2x1/4 7791 104 0.501 0.481 0.019 0.301 0.289 0.013 

D2B L3x21/2x1/4 7788 104 
L3x21/2x1/4 7789 104 0.508 0.475 0.033 0.307 0.285 0.022 

V2 18-1-85 72 168 
V3 18-1-85 87 216 
H 14-1-30 47 24Q 

* The Factor of Safety for Bending is 1.5 for Tension it is 1.667 
x Element Section Properties Calculated by Hand 
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ComDuted No FOS * 

Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath AXL B22 AXL B22 

12 V1 18-1-85 101 170 
12 VM 2Z4x3 7814 85 
12 2Z4x3 7815 85 
12 HT 5x5x3/8 7802 120 
12 5x5x3/8 7803 120 
12 HB 1C10-20 

L3x2x1/4 
7800 120 0.577 0.478 0.099 0.352 0.287 0.065 

12 7801 120 0.667 0.519 0.148 0.409 0.311 0.098 

12 HM1 L3x2x1/4 7812 60 
12 HM2 L3x2x1/4 7813 60 
12 D1A L3x21/2x1/4 7806 104 
12 L3x21/2x1/4 7807 104 
12 D2A L 3x21/2x1/4 7804 104 
12 L3x21/2x1/4 7805 104 
12 D1B L3x21/2x1/4 7810 104 
12 L3x21/2x1/4 7811 104 
12 D2B L3x21/2x1/4 7808 104 
12 L3x21/2x1/4 7809 104 
12 V2 18-1-85 73 168 
12 V3 18-1-85 88 216 0.526 0.449 0.077 0.320 0.269 0.051 

12 H 14-1-30 48 240 
12 D1C 6x31/2x3/8 19 293 0.517 0.788 0.093 0.534 0.473 0.061 

12 6x31/2x3/8 20 293 
12 D2C 5x3x5/16 17 293 0.885 0.844 0.041 0.533 0.506 0.027 

12 5x3x5/16 18 293 0.906 0.850 0.056 0.547 0.510 0.037 

12 D2D 5x3x5/16 21 323 fa>Fe 0.987 

12 5x3x5/16 22 323 fa>Fe 0.967 

12 D1D 6x31/2x3/8 23 323 0.774 0.698 0.076 0.469 0.419 0.050 

12 6x31/2x3/8 24 323 0.768 0.696 0.072 0.465 0.418 0.048 

END FV1 18-I-R4 102 170 
EV2 18-1-64 74 168 
EV3 18-1-64 89 216 

Total Ovfirstresseti Members a 0 

* The Factor of Safety for Bending is 1.5 for Tension it is 1.667 
x Element Section Properties Calculated by Hand 
All Sections are Double Angles Unless Otherwise Noted 
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Table 5.27. Hangars 44 and 45 Truss SF Type II, Compression. 

ComDuted NoFOS* 
Stress 
Ratio 

Stress 
Ratio Bav     Mem. Section # Lenath K r AXL B22 AXL B22 

1        V1 18-1-64 90 170 
1        VM 2Z4x3 7594 85 

2Z4x3 7595 85 
1        HT 5x5x3/8 7582 120 

5x5x3/8 7583 120 
1        HB 1C10-20 

L3x2x1/4 
7580 120 fa>Fe 0.606 
7581 120 fa>Fe 0.596 

1         HM1 L3x2x1/4 7592 60 
1         HM2 L 3x2x1/4 7593 60 
1         D1A L3x21/2x1/4 7586 104 

L3x21/2x1/4 7587 104 
1         D2A L3x21/2x1/4 7584 104 1.000 0.753 0.643 0.579 0.064 0.344 0.302 0.042 

L3x21/2x1/4 7585 104 
1         D1B L3x21/2x1/4 7590 104 

L3x21/2x1/4 7591 104 
1         D2B L3x21/2x1/4 7588 104 

L3x21/2x1/4 7589 104 1.000 0.753 0.501 0.475 0.027 0.266 0.248 0.018 
1         V2 18-1-64 62 168 
1         V3 18-1-64 75 216 
1         H 14-1-30 37 240 
1         D1C 5x3x5/16 3 293 1.000 1.220 1.080 0.963 0.116 0.579 0.502 0.077 

5x3x5/16 4 293 1.000 1220 1.109 0.972 0.137 0.598 0.507 0.090 
1         D2C 6x3.5x3/8 1 293 

6x3.5x3/8 2 293 
?         V1 18-l-ftR 91 170 
2         VM 2Z4x3 7614 85 
2 2Z4x3 7615 85 
2         HT 5x5x3/8 7602 120 
2 5x5x3/8 7603 120 
2         HB 1C 10-15.3 

L3x2x1/4 
7600 120 1.000 1.016 1.656 0.859 0.797 0.975 0.449 0.526 

2 7601 120 1.000 1.016 1.660 0.861 0.798 0.976 0.450 0.527 
2         HM1 L 3x2x1/4 7612 60 
2         HM2 L 3x2x1/4 7613 60 
2         D1A L3x21/2x1/4 7606 104 
2 L3x21/2x1/4 7607 104 
2         D2A L3x21/2x1/4 7604 104 
2 L3x21/2x1/4 7605 104 
2         D1B L3x21/2x1/4 7610 104 
2 L3x21/2x1/4 7611 104 
2         D2B L3x21/2x1/4 7608 104 
2 L3x21/2x1/4 7609 104 
2         V2 18-1-85 63 168 
2         V3 18-1-85 76 84 1.000 7.723 0.691 0.001 0.690 0.456 0.001 0.455 

18-1-85 77 132 
2         H 14-1-30 38 240 
2         D2D 6x3.5x3/8 5 274 1.000 1.389 0.632 0.131 0.501 0.399 0.068 0.331 
2 6x3.5x3/8 6 274 
2         D1D 5x3x5/16 7 274 
2 5x3x5/16 ? 274 1-9Q9 1.220   10.798 0.235 0.563 0.494 0.123 0.372 
* Factor of Safety for Bending 
x Element Section Properties 

is 1.5, for Axial Compression it is 5/3+3/8x(KL/rCc)-1/8x(KL/rCc)A3 
Calculated by Hand 
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CorriDuted No FOS * 

Stress 
Ratio 

Stress 
Ratio Bav Mem Section # Lenath K r AXL B22 AXL B22 

3 V1 18-1-85 92 170 
3 VM 2Z4x3 7634 85 
J2  

3 2Z4x3 7635 85 
3 HT 5x5x3/8 7622 120 
3 5x5x3/8 7623 120 
-5 HB 1 C 10-15.3 

L3x2x1/4 
7620 120 1.000 1.016 1.548 0.844 0.704 0.905 0.441 0.465 

3 7621 120 1.000 1.016 1.546 0.845 0.701 0.904 0.441 0.463 

3 HM1 L3x2x1/4 7632 60 
3 HM2 L3x2x1/4 7633 60 
3 D1A L3x21/2x1/4 7626 104 
3 L3x21/2x1/4 7627 104 
3 D2A L3x21/2x1/4 7624 104 
3 L3x21/2x1/4 7625 104 
Q D1B L3x21/2x1/4 7630 104 
3 L3x21/2x1/4 7631 104 
3 D2B L3x21/2x1/4 7628 104 
3 L3x21/2x1/4 7629 104 
3 V2 18-1-85 64 168 
3 V3 18-1-85 78 84 1.000 7.723 0.939 0.039 0.900 0.617 0.023 0.594 

3 18-1-85 79 132 1.000 7.733 0.896 0-060 0.836 0.587 0.035 0.552 

3 H 14-1-30 39 240 

4 
4 

V1 
VM 

1fi-L8R 

2Z4x3 
93 
7654 

170 
85 

4 2Z4x3 7655 85 
4 HT 5x5x3/8 7642 120 
4 5x5x3/8 7643 120 
4 HB 1C 10-15.3 

L3x2x1/4 
7640 120 1.000 1.016 1.561 0.845 0.716 0.914 0.441 0.473 

4 7641 120 1.000 1.019 1.598 0.861 0.737 0.936 0.450 0.486 

4 HM1 L3x2x1/4 7652 60 
4 HM2 L3x2x1/4 7653 60 
4 D1A L3x21/2x1/4 7646 104 
4 L3x21/2x1/4 7647 104 
4 D2A L3x21/2x1/4 7644 104 
4 L3x21/2x1/4 7645 104 
4 D1B L3x21/2x1/4 7650 104 
4 L3x21/2x1/4 7651 104 1.000 0.753 0.520 0.472 0.049 0.279 0.246 0.032 

4 D2B L3x21/2x1/4 7648 104 
4 L3x21/2x1/4 7649 104 
4 V2 18-1-85 65 168 
4 V3 18-1-85 80 216 
4 H 14-1-30 49   . 240 1-090 , 1.488 0.513 0.405 0.108 0.283 0.211 Q.Q71 

* Factor of Safety for Bending is 1.5, for Axial Compression it is 5/3+3/8x(KL/rCc)-1/8x(KL/rCc)A3 
x Element Section Properties Calculated by Hand 
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ComDuted NoFOS* 

Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath K r AXL B22 AXL B22 

5 V1 18-1-85 94 170 
5 VM 2Z4x3 7674 85 
5 2Z4x3 7675 85 
5 HT 5x5x3/8 7662 120 
|5 5x5x3/8 7663 120 
5 HB 1C 10-15.3 

L 3x2x1/4 
7660 120 1.916 0.635 

5 7661 120 2.461 0.652 

5, HM1 L3x2x1/4 7672 60 
5 HM2 L3x2x1/4 7673 60 
5 D1A L3x21/2x1/4 7666 104 1.000 0,753 0.632 0.605 0.026 0.333 0.316 0.017 

5 L3x21/2x1/4 7667 104 
5 D2A L3x21/2x1/4 7664 104 
5 L3x21/2x1/4 7665 104 
5 P1B L3x21/2x1/4 7670 104 
5 L3x21/2x1/4 7671 104 1.000 0.753 0.766 0.704 0.062 0.408 0.367 0.041 

5 D2B L3x21/2x1/4 7668 104 
a L3x21/2x1/4 7669 104 
5 V2 18-1-85 66 168 
5 V3 18-1-85 81 216 
5 H 14-1-30 41 240 1.000 1,488 0.531 0.406 0.126 0.295 0.212 0.083 

fi V1 18-1-85 95 170 
6 VM 2Z4x3 7694 85 
6 2Z4x3 7695 85 
6 HT 5x5x3/8 7682 120 
6 5x5x3/8 7683 120 
6 HB 1C 10-15.3 

L3x2x1/4 
7680 120 1.000 1-015 0.787 0.551 0.235 0.443 0.288 0.155 

6 7681 120 1.000 1.016 0.783 0.543 0.240 0.442 0.284 0.158 

6. HM1 L3x2x1/4 7692 60 
fi HM2 L3x2x1/4 7693 60 

9 D1A L3x21/2x1/4 7686 104 
9 L3x21/2x1/4 7687 104 
s D2A L3x21/2x1/4 7684 104 
6 L3x21/2x1/4 7685 104 
6 D1B L3x21/2x1/4 7690 104 
f) L3x21/2x1/4 7691 104 
e D2B L3x21/2x1/4 7688 104 
6 L3x21/2x1/4 7689 104 
9 V2 18-1-85 67 168 
9 V3 18-1-85 82 216 
9 H 14-1-30 42 240 
9 D1C L 5x3x5/16 11 293 1.000 0.854 2.641 2.505 0.136 1.397 1.307 0.090 

Q L 5x3x5/16 12 293 1.000 0.540 £ffl*>r 2.528 0.196 1.448 1.319 0.129 

6 D2C L 5x3x5/16 9 293 1.000 0.854 1=805 1.713 0.092 0.954 0.894 0.061 

R L 5x3x5/16 10 293 1.000 0,954 1.774 1.691 0.083 0.937 0.882 0.055 

6 D1D L 5x3x5/16 15 323 fa>Fe 

6' L 5x3x5/16 16 323 fa>Fe 

6 P2D L 5x3x5/16 13 323 fa>Fe 
6 L 5x3x5/16 14 323 fa>Fe 

* Factor of Safety for Bending is 1.5, for Axial Compression it is 5/3+3/8x(KL/rCc)-1/8x(KL/rCc)A3 
x Element Section Properties Calculated by Hand 
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- ComDuted NoFOS* 

Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath K r AXL B22 AXL B22 

7 V1 18-1-85 96 170 
7 VM 2Z4x3 7714 85 
7 2Z4x3 7715 85 
7 HT 5x5x3/8 7702 120 
7 5x5x3/8 7703 120 
7 HB 1 C 10-15.3 

L 3x2x1/4 
7700 120 1.000 1.016 0.566 0.399 0.167 0.319 0.208 0.110 

7 7701 120 1.000 1.016 0.554 0.401 0.153 0.310 0.209 0.101 

7 HM1 L3x2x1/4 7712 60 
7 HM2 L3x2x1/4 7713 60 
7 D1A L3x21/2x1/4 7706 104 1.000 0.753 0.509 0.486 0.024 0.269 0.254 0.016 

7 L 3x21/2x1/4 7707 104 
7 D2A L3x21/2x1/4 7704 104 
7 L3x21/2x1/4 7705 104 
7 D1B L3x21/2x1/4 7710 104 
7 L 3x21/2x1/4 7711 104 1.000 0.753 0.610 0.568 0.042 0.324 0.296 0.028 

7 D2B L 3x21/2x1/4 7708 104 
7 L3x21/2x1/4 7709 104 
7 V2 18-1-85 68 168 
7 V3 18-1-85 83 216 
7 H 14-1-30 43 240 
a V1 1R-I-R5 97 ■ 170 
8 VM 2Z4x3 7734 85 
8 2Z4x3 7735 85 
8 HT 5x5x3/8 7722 120 
8 5x5x3/8 7723 120 
g HB 1C10-15.3 

L3x2x1/4 
7720 120 1.000 1.016 0.627 0.426 0.201 0.355 0.222 0.133 

8 7721 120 1.000 1.016 0.640 0.452 0.188 0.360 0.236 0.124 

8 HM1 L 3x2x1/4 7732 60 
8 HM2 L3x2x1/4 7733 60 
8 D1A L3x21/2x1/4 7726 104 
8 L3x21/2x1/4 7727 104 
8 D2A L3x21/2x1/4 7724 104 
8 L3x21/2x1/4 7725 104 
8 D1B L3x21/2x1/4 7730 104 
8 L3x21/2x1/4 7731 104 
8 D2B L3x21/2x1/4 7728 104 
8 L3x21/2x1/4 7729 104 
8 V2 18-1-85 69 168 
8 V3 18-1-85 84 216 
8 H 14-1-30 44 240 

* Factor of Safety for Bending is 1.5, for Axial Compression it is 5/3+3/8x(KL/rCc)-1/8x(KL/rCc)A3 
x Element Section Properties Calculated by Hand 
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Computed No FOS * 
Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath K r AXL B22 AXL B22 

9 V1 18-1-85 98 170 
9 VM 2Z4x3 7754 85 
9 2Z4x3 7755 85 
9 HT 5x5x3/8 7742 120 
9 5x5x3/8 7743 120 
9 HB 1 C 10-15.3 

L3x2x1/4 
7740 120 1.000 1.Q16 0.677 0.460 0.217 0.383 0.240 0.143 

9 7741 120 1.000 1.016 0.690 0.487 0.203 0.388 0.254 0.134 

9 HM1 L3x2x1/4 7752 60 
9 HM2 L 3x2x1/4 7753 60 
9 D1A L3x21/2x1/4 7746 104 
9 L3x21/2x1/4 7747 104 
9 D2A L3x21/2x1/4 7744 104 
9 L3x21/2x1/4 7745 104 
9 P1B L3x21/2x1/4 7750 104 
9 L3x21/2x1/4 7751 104 
9 D2B L3x21/2x1/4 7748 104 
9 L3x21/2x1/4 7749 104 
9 V2 18-1-85 70 168 
9 V3 18-1-85 85 216 
9 H 14-1-30 45 240 
m V1 18-1-85 flfl 17(1 
10 VM 2Z4X3 7774 85 
10 2Z4x3 7775 85 
10 HT 5x5x3/8 7762 120 
10 5x5x3/8 7763 120 
10 HB 1C 10-15.3 

L3x2x1/4 
7760 120 1.000 1.016 0.756 0.505 0.251 0.429 0.264 0.166 

10 7761 120 1.000 1.Q16 0.780 0.552 0.228 0.439 0.288 0.150 
10 HM1 L3x2x1/4 7772 60 
10 HM2 L3x2x1/4 7773 60 
10 D1A L3x21/2x1/4 7766 104 
10 L3x21/2x1/4 7767 104 
10 D2A L3x21/2x1/4 7764 104 
10 L3x21/2x1/4 7765 104 

IQ D1B L3x21/2x1/4 7770 104 
10 L3x21/2x1/4 7771 104 
10 D2B L3x21/2x1/4 7768 104 
10 L3x21/2x1/4 7769 104 
10 V2 18-1-85 71 168 
10 V3 18-1-85 86 216 
10 H 14-1-30 46 240 

* Factor of Safety for Bending is 1.5, for Axial Compression it is 5/3+3/8x(KL/rCc}-1/8x(KL/rCc)A3 
x Element Section Properties Calculated by Hand 
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Bav Mem. 
V1 
VM 

HT 

HB 

HM1 
HM2 
D1A 

D2A 

DIB 

D2B 

V2 
V3 
H 

Section 

2Z4x3 
2Z4x3 
5x5x3/8 

18-1-85 

5x5x3/8 
1C 10-15.3 
L3x2x1/4 
L3x2x1/4 
L3x2x1/4 

7794 

L3x21/2x1/4 
L3x21/2x1/4 
L3x21/2x1/4 
L3x21/2x1/4 
I 3x21/2x1/4 
L3x21/2x1/4 
L3x21/2x1/4 
L3x21/2x1/4 
18-1-85 
18-1-85 
14-1-30 

100 

7795 
7782 
7783 
7780 
7781 
7792 
7793 
7786 
7787 
7784 

7785 

779JL 
7791 
7788 
7789 
72 
SL 
47 

S5_ 

Length 
170 

85 
120 
120 
120 
120 
60 
60 
104 
104 
104 
104 
104 
104 
104 
104 
168 
216 
240 

1.000 
1.000 

1.000 

1.000 
1.000 
1.000 
1.000 
1.000 
1.000 

IflOJL 

Stress 
Ratio 

1.016 
1.016 

0.753 

M53_ 
0.753 
0.753 
0.753 
0.753 
0.753 
0.753 

1.020 
1.107 

0.822 
0.673 
0.826 
0.730 
0.749 
0.936 
0.620 
0.688 

;: 

Computed 

AXL 

0.624 
0.756 

0.778 
0.625 
0.775 
0.697 
0.703 
0.867 
0.590 
0.657 

B22 

0.396 
0.351 

0.044 
0.048 
0.051 
0.033 
0.046 
0.069 
0.030 
0.032 

* Factor of Safety for Bending is 1.5, for Axial Compression it is 5/3+3/8x(KL/rCc)-1/8x(KL7rCc)A3 
x Element Section Properties Calculated by Hand 

Stress 
Ratio 

No FOS' 

0.587 
0.626 

0.435 
0351. 

0.438 
0.385 
0.397 
0.498 
0.328 
0.364 

AXL 

0.326 
0.395 

0.406 
0.326 
0.404 
0.364 
0.367 
0.452 
0.308 
H243_ 

B22 

0.261 
0.232 

0.029 
0.032 
0.034 
0.022 
0.030 
0.046 
0.020 
0.021 
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Computed NoFOS* 

Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath K r AXL B22 AXL B22 

12 V1 18-1-85 101 170 

1? VM 2Z4x3 7814 85 
12 2Z4x3 7815 85 
12 HT 5x5x3/8 7802 120 
12 5x5x3/8 7803 120 
12 HB 1C10-20 

L3x2x1/4 
7800 120 1.000 0.927 1.540 0.823 0.718 0.903 0.429 0.474 

12 7801 120 1.000 0.927 1.597 0.848 0.750 0.937 0.442 0.495 

12 HM1 L3x2x1/4 7812 60 
12 HM2 L 3x2x1/4 7813 60 
12 D1A L3x21/2x1/4 7806 104 

12 L3x21/2x1/4 7807 104 
12 D2A L3x21/2x1/4 7804 104 
12 L3x21/2x1/4 7805 104 

12 P1B L3x21/2x1/4 7810 104 
12 L3x21/2x1/4 7811 104 1.000 0.753 0.531 0.498 0.033 0.282 0.260 0.022 

12 D2B L3x21/2x1/4 7808 104 
12 L3x21/2x1/4 7809 104 
12 V2 18-1-85 73 168 
12 V3 18-1-85 88 216 
12 H 14-1-30 48 240 
12 D1G 6x31/2x3/8 19 293 1.000 1.389 0.881 0.788 0.093 0.473 0.411 0.061 

12 6x31/2x3/8 20 293 1.000 1.389 0.855 0.794 0.061 0.455 0.414 0.040 

12 D2Q 5x3x5/16 17 293 1.000 1.220 1.614 1.393 0.221 0.873 0.727 0.146 

12 5x3x5/16 18 293 1.000 1.220 1.515 1.386 0.129 0.808 0.723 0.085 

12 D2D 5x3x5/16 21 323 fa>Fe 
12 5x3x5/16 22 323 fa>Fe 
12 D1D 6x31/2x3/8 23 323 1.000 1.389 1.969 1.537 0.432 1.087 0.802 0.285 

12 6x31/2x3/8 24 323 1.000 1.389 2.083 1.544 0.539 . 1.161 0.806 0.356 

END FV1 1ft-l-fi4 102 170 
EV2 18-1-64 74 168 
EV3 18-1-64 89 216 1.000 1.694 0.835 0.673 0.162 0.458 0.351 0.107 

Total Overstress fid Membe >[&.. an 4 

* Factor of Safety for Bending is 1.5, for Axial Compression it is 5/3+3/8x(KL/rCc)-1/8x(KL/rCc)A3 
x Element Section Properties Calculated by Hand 
All Sections are Double Angles Unless Otherwise Noted 
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Table 6.1. Connection types for analysis, data taken from Hangar 45 
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Connection 
Tvoe 

In Diane of 
truss... 

Joint ID 
Number 

Elements 
Connectin 

Member 
Section 

Axial 
Tension 

Stress Ratio* Canacitv Force Ratio " 
Ten. Corno. A325 A307 

16 T3 1025 7411 14x12-1-78 211 <(15 0 643 0.1 R3 0.338 

7382 14x10-1-61 240 0.504 0.291 0.283 0.625 

7363 14-H-78 BO.326 Q.342 

17 T3 3025 7367 14-H-78 j^p <0R <0.R 0338 0*15 

7386 33-I-200 0.355 0.289 

18 T3 3075 7355 14-H-87 47 3 <0R <0.5 (1034 0.076 
7418 14x12-1-78 204 <0.5 0.627 0.219 0.483 
7386 33-1-200 0.355 0.289 

19 T3 575 7350 20 12x30- 39.4 <OR <0R nna.R 0.187 
7351 14-H-87 155 <0.5 <0.5 0.133 0.294 

7403 2L 7x4x3/8 35.2 <0.5 <0.5 0.101 0.222 

7411 14x12-1-78 212 <0.5 0.643 0.182 0.402 

7381 14-1-142 ■0.323 <0.5 

20 T3 6476 7402 21.7x4x3/8 344 <0R <05 0.099 0.217 
7403 2L 7x4x3/8 ^m <0.5 <0.5 0.100 0.220 

7409 2L 7x4x3/8 <0.5 <0.5 

21 T3 75 7350 2012x30- 39.4 <O.R <0R 0.08R 0.187 
7409 2L 7x4x3/8 74.2 <0.5 <0.5 0.147 0.324 
7378 14-H-A7          ^^HMM 

22 T3 25 7402 2L 7x4x3/8 34.1 <0.5 <f)R 0 098 0915 

7362 2C 12x25- 80.3 <0.5 <0.5 0.207 0.456 

7407 2L 7x4x5/8 <0.5 0.401 0.000 0.000 

7377 14-H-87 ■< 0 5 <0.5 

23 T3 525 7410 21 7x4x3/8 73 9 <OR <0R ni4R 0.320 
7362 2C 12x25- 80.3 <0.5 <0.5 0.138 0.304 

7401 2L 7x4x5/8 109 <0.5 <0.5 0.216 0.476 
7363 14-H-78 194 0.317 0.323 0.227 0.501 

7380 14-1-142 0.328 0.354 

24 T3 6472 7400 21 7x4x5/8 108 <0.R <n.R narw 0689 

7374 2L 7x4x5/8 20.5 <0.5 <0.5 0.053 0.116 

7405 2L 7x4x5/8 4.51 <0.5 0.345 0.013 0.028 

7377 14-H-87 <0.5 <0.5 

25 SF 1051 7609 I 3x2.5x1/4 5 <0.R 0 378 nns6 0189 

7603 2L 5x5x3/8 36.3 <0.5 <0.5 0.468 1.031 

9 18-1-85 ■<0.5 <0.5 

26 SF 663 7821 12-1-40 91.6 <0.R <0.5 nnafi 0.189 
7556 2L 6x3.5x3/8 <0.5 0.300 0.198 0.437 

4 18-1-85 |<0.5 <0.5 

27 SF 6550 7747 1 3x2.5x1/4 2.8 <05 <05 nn4« 01 OR 

7748 L 3x2.5x1/4 3.3 <0.5 <0.5 0.057 0.125 

7754 2Z4x3 1.4 <0.5 <0.5 0.024 0.053 

7740 C10x15.3 
L3x2x1/4 

■0.319 0.360 
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Connection 
Type 

In plane of 
truss... 

Joint ID 
Number 

Elements 
Connectin 

Member 
Section 

Axial 
Tension 

Stress        Ratio * Capacity Force Ratio ** 
Ten. Comp. A325 A307 

28 SF 6552 7745 L 3x2.5x1/4 2.5 <0.5 <0.5 0.043 0.095 

7750 L3x2.5x1/4 2.2 <0.5 <0.5 0.038 0.083 

7755 2Z4x3 1.6 <0.5 <0.5 0.027 0.061 

7742 2L 5x5x3/8 Mm <0.5 <0.5 

29 SF 6551 7753 L3x2x1/4 4.8 <0.5 <0.5 0.124 0.273 

7748 L 3x2.5x1/4 3.3 <0.5 <0.5 0.085 0.188 

7750 L 3x2.5x1/4 2.2 <0.5 <0.5 0.113 0.250 

30 SF 6554 7752 L3x2x1/4 4.8 <0.5 <0.5 0.082 0.182 

7753 L3x2x1/4 4.8 <0.5 <0.5 0.124 0.273 

7755 2Z4x3           £•*■■*••. •*"*■ <0.5 <0.5 

31 SF 6507 7574 2L 6x3.5x5/16 1.3 <0.5 <0.5 0.004 0.009 

36 18-1-85 <0.5 <0.5 

32 SF 167 7555 2L 6x3.5x3/8   ^4__, <0.5 0.290 0.107 0.236 

1 18-1-64          |**S?*-«?8 <0.5 <0.5 

33 SF 5663 7831 12-1-40 31.1 <0.5 <0.5 0.107 0.236 

7572 2L 5x3x5/16 11.1 <0.5 <0.5 0.105 0.231 

36 18-1-85 <0.5 <0.5 

34 SF 4501 7751 L 3x2.5x1/4 
C 10x15.3 

4.36 <0.5 <0.5 0.056 0.124 

7741 L3x2x1/4 44.9 <0.5 0.358 0.771 1.701 

30 18-1-85 ■HUB <0.5 <0.5 

35 Bottom 1 L 3.5x2.5.1/4 
2 L 3.5x2.5.1/4 

3 L 3.5x2.5.1/4 

4 L 3.5x2.5.1/4 

554 2L 6x6x3/8 muss 
36 Bottom 5 L 3.5x2.5.1/4 

6 L 3.5x2.5.1/4 

556 2L6x6x1/2      Wl**.W 

37 Bottom 7 L 3.5x2.5.1/4 
8 L 3.5x2.5.1/4 
552 2L 6x6x3/8      MH? **" 

38 Bottom 9 2L 5x3.5x3/8 

10 L 3.5x2.5.1/4 

554 2L 5x3.5x5/16 
* When the stress ratio is reported at < 0.5, this includes the factors of safety 
" Ratio of Computed Tensile Forces to Total Shear Capacity of Rivets 
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Table 9.1. Hangars 43 and 47 Truss T1 with Knee Braces Maximum Wind, Tension. 

ComDuted N0FOS* 
Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath (in) AXL B33 AXL B33 

V 18-1 -85 576 160 
HT I 8x6x7/16 5Q1 120 0.563 0.193 0.370 0.360 0.116 0.244 

r 8x6x7/16 502 120 0.782 0.193 0.590 0.505 0.116 0.389 
HB 6x6x3/8 551 240 
D   t 5x31/2x5/16 701 144 

b 5x31/2x5/16 702 144 
BV 3x2x1/4 601 82 
BD 3x2x1/4 626 146 

? V 6x3-1/?xR/1fi 577 163 0.756 0756 0.000 0454 0.454 0.000 
2 HT I 8x6x7/16 503 120 1.019 0.420 0.599 0.647 0.252 0.395 

r 8x6x7/16 5Q4 120 1018 0.419 0.599 0.647 0.251 0.395 
2 HB 6x6x3/8 552 240 
2 D   t 5x3x5/16 703 145 

b 5x3x5/16 7Q4 145 
2 BV 3x2x1/4 602 83 
2 BD 3x2x1/4 627 147 
3 V fix31/?v«1fi 57ft 167 0570 0570 0.000 0.342 0.342 0.000 
3 HT I 8x6x7/16 505 120 1.098 0.584 0.514 0.690 0.350 0.339 

r 8x6x7/16 506 120 1097    u 0.584 0.514 0.690 0.350 0.339 
3 HB 6x6x3/8 553 240 
3 D   t 31/2x21/2x5/16 705 146 

b 31/2x21/2x5/16 706 146 
3 BV 3x2x1/4 603 85 
3 BD 3x2x1/4 628 148 
4 V 6x3-1/9x5/1 fi K7fl 17(1 
4 HT I 8x6x7/16 507 120 1.124 0.677 0.447 0.701 0.406 0.295 

r 8x6x7/16 506 120 1.123 0.676 0.447 0.701 0.406 0.295 
4 HB 6x6x3/8 554 240 
4 D   t 3x21/2x5/16 7Q7 147 

b 3x21/2x5/16 706 147 
4 BV 3x2x1/4 604 87 
4 BD 3x2x1/4 629 149 
s V 6x31/9x5/16 5ft0 173 
5 HT I 8x6x1/2 509 120 1.018 0.707 0.311 0.629 0.424 0.205 

r 8x6x1/2 510 120 1.018 0.707 0.311 0.629 0.424 0.205 
5 HB 6x6x1/2 555 240 
5 D   t 3x2x5/16 709 148 

b 3x2x5/16 710 148 
5 BV 3x2x1/4 605 88 
5 BD 3x2x1/4 6?9 150 
fi V 6x31/9x5/16 Rfi1 177 
6 HT I 8x6x1/2 511 120 0.886 0.674 0.212 0.544 0.404 0.140 

r 8x6x1/2 512 120 0.886 0.674 0.212 0.544 0.404 0.140 
6 HB 6x6x1/2 556 240 
6 D   t 4x3x5/16 711 149 

b 4x3x5/16 712 149 
6 BV 3x2x1/4 606 90 
6 BD 3x2x1/4 631 151 

* Factor of Safety for Bending is 1.5, for Tension it is 1.667 
x Element Section Properties Calculated by Hand 
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Bay 

12. 
12 

12. 
12 

Mem. 

HT I 

HB 
D   b 

BV 
BD 

Section 
6x31/2x5/16 
8x6x1/2 
8x6x1/2 
6x6x1/2 
4x3x5/16 
4x3x5/16 

HT 

HB 
D    b 

BV 
BD 

HT 

HB 
D    b 

BV 
BD 

HT 

HB 
D    b 

BV 
BD 

HT 

HB 
D_b_ 

BV 
BD 

HT 

HB 
D    b 

BV 
IBP 

# 
582 
513 
514 

3x2x1/4 
3x2x1/4 

557 
713 
714 

JSQZ_ 
632 

6*31/9x5/16 5S3_ 
8x6x1/2 
8x6x1/2 
6x6x1/2 
3x2x5/16 
3x2x5/16 
3x2x1/4 
3x2x1/4 

6x31/2x5/16 
8x6x7/16 
8x6x7/16 
6x6x3/8 
31/2x21/2x5/16 
31/2x21/2x5/16 
3x2x1/4 
3x2x1/4 

6*31/9x5/16 
8x6x7/16 
8x6x7/16 
6x6x3/8 
4x3x5/16 
4x3x5/16 
3x2x1/4 
3x2x1/4 
6*4x3/8 
8x6x7/16 
8x6x7/16 
6x6x3/8 
5x3x5/16 
5x3x5/16 
3x2x1/4 
3x2x1/4 

6x4x3/8 
8x6x7/16 
8x6x7/16 
6x6x3/8 
5x31/2x5/16 
5x31/2x5/16 
3x2x1/4 
3x2x1/4 

240 

90 

515_ 
516 
558 
7|5_ 
716 
608 
633 

58J_ 
517. 

51Ä. 
559 
717 
718 
609 
634 
585_ 
519 
520 

56JL 
719 
720 

635 
saa. 
521_ 
522 
561 
721 
722 
611 
636 
SSL. 
523 
524 
562 
723 
724 
612 
637 

Length fin) 
Stress 
Ratio 

180 
120 
120 

151 
151 

149 

iaa_ 
120 
120 
240 
152 
152 
92 
150 
1SL 
120 
120 
240 
153 
153 
93 
151 
lfflL 
120 
120 
240 
154 
154 
35_ 
152 
iaa. 
120 
120 
240 
155 
155 
97 
153 
IflZ. 
120 
120 
240 
156 
15i_ 
98 
154 

Computed 

AXL 

1.029 0.671 

.029 0.671 

1.112 
1.111 

Ü5fi5_ 
1.012 
1.012 

0,714 
0.815 
0.814 

0689 

0.929 

fllKL 

1.449 

JL§7£_ 
0.575 

0,565 
0.427 

M2S. 

0,714 
0.229 
0.228 

0,682 

0.855 

QML 

1.387 

* Factor of Safety for Bending is 1.5, for Tension it is 1.667 
x Element Section Properties Calculated by Hand 

0.358 
0.358 

B33 

0.536 
0.536 

0.585 
0.585 

0.000 
0.586 
0.586 

0,000 

0.074 

onoo 

0.062 

Stress 
Ratio 

0.639 
0.639 

0.699 
0.699 

0339 
0.642 
0.642 

0,428 
0.524 
0.524 

0409 

0.562 

0.486 

0.873 

AXL 

0.403 
0.403 

IFOS* 

H246_ 
0.345 

H339- 
0.256 

JL25S. 

0,428 
0.137 
0.137 

0 409 

0.513 

0.486 

0.832 

B33 

0.236 
0.236 

0.354 
0.354 

0,000 
0.386 
0.386 

0.387 
0.387 

0,000 

0.049 

0.000 

0.041 
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ComDuted NOFOS* 

Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath (in) AXL B33 AXL B33 

13 V W14x61 58? 200 0.700 0.700 0000 0-420 0-420 0.000 

13 HT I 8x6x7/16 525 120 

r 8x6x7/16 526 120 

13 HB 6x6x3/8 563 240 1449 1.387 0.062 0.873 0.832 0.041 

13 D   t 5x31/2x5/16 725 156 

b 5x31/2x5/16 726 156 

13 BV 3x2x1/4 613 98 

13 BD 3x2x1/4 638 154 

14 V 6x4x3/8 589 197 nftin 0 810 0,000 0,486 0,48fi 0.000 
14 HT I 8x6x7/16 527 120 

r 8x6x7/16 528 120 

14 HB 6x6x3/8 564 240 0.929 0.855 0.074 0.562 0.513 0.049 

14 D   t 5x3x5/16 727 155 

b 5x3x5/16 728 155 

14 BV 3x2x1/4 614 97 

14 BD 3x2x1/4 639 153 

15 V 6x4x3/8 590 193 0.68? 0R8? 0 000 0.409 0 409 0000 

15 HT I 8x6x7/16 529 120 0.814 0.228 0.586 0.524 0.137 0.387 

r 8x6x7/16 530 120 0.815 0.229 0.586 0.524 0.137 0-387 
15 HB 6x6x3/8 565 240 

15 D   t 4x3x5/16 729 154 

b 4x3x5/16 730 154 

15 BV 3x2x1/4 615 95 

15 BD 3x2x1/4 640 152 

1fi V 6x31/2x5/16 591 190 0714 0 714 0 000 0,428 0.428 0,000 
16 HT I 8x6x7/16 531 120 1.012 0.426 0.585 0.642 0.256 0.386 

r 8x6x7/16 532 120 1.012 0.427 0.585 0.642 0.256 0.386 

16 HB 6x6x3/8 5?6 240 

16 D   t 31/2x21/2x5/16 731 153 

b 31/2x21/2x5/16 732 153 

16 BV 3x2x1/4 616 93 

16 BD 3x2x1/4 641 151 

17 V 6x31/2x5/16 592 187 0.565 0 565 onoo 0,339 0,339 0,000 

17 HT I 8x6x1/2 533 120 1.111   :;■-, 0.575 0.536 0.699 0345 0.354 

r 8x6x1/2 534 120 1.112     I 0.576 0.536 0.699 0.346 0.354 

17 HB 6x6x1/2 567 240 

17 D   t 3x2x5/16 733 152 

b 3x2x5/16 734 152 

17 BV 3x2x1/4 617 92 

17 BD 3x2x1/4 642 150 

18 V 6x31/2x5/16 593 183 

18 HT I 8x6x1/2 535 120 1.029 0.671 0.358 0.639 0.403 0.236 

r 8x6x1/2 536 120 1:029 0.671 0.358 0.639 0.403 0.236 

18 HB 6x6x1/2 568 240 

18 D   t 4x3x5/16 735 151 

b 4x3x5/16 738 151 

18 BV 3x2x1/4 618 90 

IS.,. BD 3x2x1/4 JBH-J 149 

* Factor of Safety for Bending is 1.5, for Tension it is 1.667 
x Element Section Properties Calculated by Hand 
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Bay 
19 

1S_ 

19. 
11 

1L 
2SL 
20 

20_ 
20 

20. 
20. 

2L. 
21 

21_ 

21_ 
I22_ 
22 

22_ 
22 

22_ 
22_ 

23_ 
23 

23. 
23 

23_ 
23. 

2L- 
24 

24_ 
24 

24 
24 
End 

Mem. 

HT 

HB 
D_JL 

BV 

Section 
6x31/2x5/16 
8x6x1/2 
8x6x1/2 
6x6x1/2 
4x3x5/16 
4x3x5/16 
3x2x1/4 

BD 3x2x1/4 
6x31/2x5/16 

HT 8x6x1/2 
8x6x1/2 

HB 
D    b 

BV 
BD 

HT I 

HB 
D    b 

BV 
BD 

HT 

HB 
D    b 

BV 
BD 

HT I 

HB 
D    b 

BV 
BD 

HT I 

HB 
D    b 

BV 
BD 

594 
537 
538 
569 
737 
738 

6x6x1/2 
3x2x5/16 
3x2x5/16 
3x2x1/4 
3x2x1/4 
Bx31/?x5/1fi 
8x6x7/16 
8x6x7/16 
6x6x3/8 
3x21/2x5/16 
3x21/2x5/16 
3x2x1/4 
3x2x1/4 
6x31/2x5/16 
8x6x7/16 
8x6x7/16 
6x6x3/8 
31/2x21/2x5/16 
31/2x21/2x5/16 
3x2x1/4 
3x2x1/4 
6*31/2x5/16 
8x6x7/16 
8x6x7/16 
6x6x3/8 
5x3x5/16 
5x3x5/16 
3x2x1/4 
3x2x1/4 
fiv3l/?x5/1R 
8x6x7/16 
8x6x7/16 
6x6x3/8 
5x31/2x5/16 
5x31/2x5/16 

# 

619 
644 
525_ 
539 
540 
570 
739 
740 
620 
645 

52B_ 
541 
542 

5ZL 
741 
742 
621 
646 
527_ 
543 
544 
572 
743 
744 
622 
647 
528_ 
545 

240 

90 

546_ 
573 
745 
746 
623 
648 
529_ 
547 
548 
574 
747 

3x2x1/4 
3x2x1/4 

£V_ 18-1-85 

748 
624 
649 

Length (in) 
Stress 
Ratio 

180 
120 
120 

149 
149 

149 

1Z7_ 
120 
120 
240 
148 
148 

148 
123_ 
120 
120 
240 
147 
147 
S7_ 
147 
U£L 
120 
120 
240 
146 
146 
85 
146 
167 
120 
120 
240 
145 
145 
83 
145 
163 
120 
120 
240 
144 
144 
52 

£QD_ 

144 

0.886 
0.886 

Computed 

AXL 

0.674 
0.674 

1.018 
1QÜ. 

1.123 
1.124 

1.097 
1.098 

0,570 
1.018 

Lfil9_ 

0,756 
0.783 
0.563 

0.707 
0.707 

0.676 
0.677 

!§§4_ 
0.584 

H5IQ_ 
0.419 
0.420 

0,756 
0.193 
0.193 

* Factor of Safety for Bending is 1.5, for Tension it is 1.667 
x Element Section Properties Calculated by Hand 

B33 

0.212 
0.212 

0.311 
0.311 

0.447 
0.447 

0.514 
0.514 

nonn 
0.599 
0.599 

0,000 
0.590 
0.370 

Stress 
Ratio 

0.544 
0.544 

0.629 
0.629 

0.701 
0.701 

0.690 
0.690 

0,342 
0.647 
0.647 

0.454 
0.505 
0.360 

NO FOS' 

AXL 

0.404 
0.404 

0.424 
0.424 

0.406 
0.406 

0.350 
0.350 

0,342 
0.251 
&252_ 

0,454 
0.116 
0.116 

B33 

0.140 
0.140 

0.205 
0.205 

0.295 
0.295 

0.339 
0.339 

0.000 
0.395 
0.395 

0.389 
0.244 
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Computed NO FOS * 

Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath (in) AXL B33 AXL B33 

South 
End 

1S 18-1-47 805 78 
18-1-47 8Q6 78 
18-1-47 807 78 
18-1-47 TO 78 

2S 24-1-74 809 78 0.530 0.052 0.477 0.346 0.031 0.315 
24-1-74 810 78 
24-1-74 811 78 
24-1-74 812 78 0.985 0.052 0.933 0.647 0.031 0.616 

3S 18-1-70 818 161 
4S 18-1-70 817 181 0.601 0.000 0.601 0.397 0.000 0.397 
5S 18-1-85 822 43 0.660 0.081 0.579 0.431 0.049 0.382 
6S 18-1-85 821 109 1.075 0.181 0.894 0.699 0.109 0.590 

18-1-85 823 52 0.938 0.091 0.847 0.614 0.055 0.559 
S 18-1-85 820 181 0.846 0.116 0.731 0.552 0.070 0.482 

North 
End 

1N 18-1-47 835 7ft 
18-1-47 836 78 
18-1-47 837 78 
18-1-47 838 78 

2N 24-1-74 859 78 0.506 0.088 0.419 0.329 0.053 0.277 
24-1-74 960 78 
24-1-74 861 78 
24-1-74 962 78 0.627 0.054 0.573 0.411 0.032 0.378 

3N 18-1-70 868 161 
4N 18-1-70 867 181 
5N 18-1-85 873 43 0.544 0.110 0.434 0.352 0.066 0.286 
6N 18-1-85 872 109 1.074 0.215 0.860 0.697 0.129 0.568 

18-1-85 874 52 0.933 0.114 0.818 0.608 0.068 0.540 
7N 18-1-85 871 181 0.568 0.110 0.458 0.368 0.066 0.302 

Knee 
Braces 

K1 8x8x1/2 998 186 0.698 0.277 0.421 0.444 0.166 0.278 
K2 8x8x1/2 999 186 0.683 0.281 0.401 0.433 0.169 0.265 

Total Overstresseri Members 31    , 0 

* Factor of Safety for Bending is 1.5, for Tension it is 1.667 
x Element Section Properties Calculated by Hand 
All Sections are Double Angles Unless Otherwise Noted 
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Table 9.2. Hangars 43 and 47 Truss T1 with Knee Braces Maximum Wind, Compression. 

ComDuted NO FOS * 

Stress 
Ratio 

Stress 
Ratio Section # Lenath (in) K r AXL B33 AXL 333 

v 18-1 -85 576 160 
HT 1 8x6x7/16 501 120 

r 
HR 

8x6x7/16 
6x6x3/8 

502 
551 

120 
240 

D   t 5x31/2x5/16 701 144 1.000 1.328 0.962 0.869 0.093 0.516 0.455 0.061 

b 5x31/2x5/16 702 144 1.000 1.328 0.913 0.824 0.089 0.490 0.431 0.059 

BV 3x2x1/4 601 82 
BD 3x2x1/4 626 

577 

146 
163 

  

2 
2 

V    .. 
HT 1 

hx.i-i/^xri/ib 

8x6x7/16 
8x6x7/16 

ULI  
503 
504 

120 
120 

p HB 6x6x3/8 552 240 
0 D   t 5x3x5/16 703 145 1.000 1.091 1.837 1.643 0.194 0.985 0.857 0.128 

b 5x3x5/16 704 145 1.000 1.091 1.821 1.631 0.190 0.976 0.851 0.125 

2 BV 3x2x1/4 602 83 

2 BD 3x2x1/4 627 147   

■5 
V 
HT 1 

Rvai/?xR/16 

8x6x7/16 
578 
505 

167 
120 

8x6x7/16 506 120 
3 HB 6x6x3/8 553 240 1.000 1.879 0.544 0.407 0.137 0.303 0.212 0.090 

1 D   t 31/2x21/2x5/16 705 146 fa>Fe 1.000 
■■ 

b 31/2x21/2x5/16 706 146 fa>Fe 0.975 

a BV 3x2x1/4 603 85 

3 BD 3x2x1/4 628 148   

4 
4 

V 
HT 1 

RY3.1/?VR/16 

8x6x7/16 
579 
507 

17f) 

120 
f 8x6x7/16 508 120 

4 HB 6x6x3/8 554 240 1.000 1.879 1.037 0.773 0.264 0.578 0-403 0.174 

4 D   t 3x21/2x5/16 707 147 fa>Fe 0.650 

b 3x21/2x5/16 708 147 fa>Fe 0.608 

4 BV 3x2x1/4 604 87 

4 BD 3x2x1/4 629 149 

5 V 
HT 1 

6x31/2x5/16 
8x6x1/2 

580 
509 

173 
120 ? 

r 8x6x1/2 510 120 
5 HB 6x6x1/2 555 240 1.000 1.861 0.942 0.746 0.196 0.519 0.389 0.129 

R D   t 3x2x5/16 709 148 1.000 0.903 0.825 0.626 0.198 0.457 0.327 0.131 
^  

b 3x2x5/16 710 148 1.000 0.903 0.598 0.453 0.145 0.332 0.236 0.096 

5 BV 3x2x1/4 605 88 

5 BD 3x2x1/4 630 150 
c v fivll/Px'i/lfi 581 177 u  
6 HT 1 8x6x1/2 511 120 

r 8x6x1/2 512 120 
R HB 6x6x1/2 556 240 1.000 1.861 1.032 0.792 0.240 0.572 0.413 0.158 

6 D   t 4x3x5/16 711 149 
b 4x3x5/16 712 149 

6 BV 3x2x1/4 606 90 

?,. BD 3x2x1/4 631 151 

* Factor of Safety for Bending is 1.5, for Axial Compression it is 5/3+3/8x(KL/rCc)-1/8x(KL/rCc)A3 
x Element Section Properties Calculated by Hand 
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ComDuted NOFOS* 

Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath (in) K r AXL B33 AXL B33 

7 V 6x31/2x5/16 »2 180 
7 HT I 8x6x1/2 513 120 

r 8x6x1/2 514 120 
7 HB 6x6x1/2 557 240 1.000 1.861 0.753 0.576 0.176 0.417 0.301 0.116 

7 D   b 4x3x5/16 713 151 1.000 1.168 1.051 0.770 0.282 0.588 0.402 0.186 

t 4x3x5/16 714 151 1.000 1.168 1.178 0.849 0.330 0.661 0.443 0.218 

7 BV 3x2x1/4 607 90 
7 BD 3x2x1/4 632 149 
8 V 6x31/9x5/16 583 183 9949 1.670 0668 Ofifift 0000 0 349 0,349 0.000 

a HT I 8x6x1/2 515 120 
r 8x6x1/2 516 120 

8 HB 6x6x1/2 558 240 
8 D.  b 3x2x5/16 715 152 fa>Fe 1.118 

t 3x2x5/16 716 152 fa>Fe 1.148 

8 BV 3x2x1/4 608 92 
8 BD 3x2x1/4 633 150 
9 V 6x31/2x5/16 584 187 2.359 1670 1-301 :"" : :■ 1301 0.000 0.679 0,679 0.000 

9 HT I 8x6x7/16 517 120 
r 8x6x7/16 518 120 

9 HB 6x6x3/8 559 240 
9 D   b 31/2x21/2x5/16 717 153 fa>Fe 1.259 

t 31/2x21/2x5/16 718 153 fa>Fe 1.269 

9 BV 3x2x1/4 609 93 
9 BD 3x2x1/4 634 151 
10 V 6x31/9x5/16 585 190 1953 1670 1331 1.331 0 000 0 694 0.694 0.000 

10 HT I 8x6x7/16 519 120 
r 8x6x7/16 520 120 

10 HB 6x6x3/8 5W 240 
10 D   b 4x3x5/16 719 154 fa>Fe 1.367 

t 4x3x5/16 720 154 fa>Fe 1374 

10 BV 3x2x1/4 610 95 
10 BD 3x2x1/4 635 152 
11 V 6x4x3/8 586 193 2 400 9131 1::296   £ 1996 0.000 0 676 0.676 0.000 

11 HT I 8x6x7/16 521 120 1.000 2.562 0.669 0.023 0.645 0.438 0.013 0.426 

r 8x6x7/16 522 120 1.000 2.562 0.697 0.024 0.673 0.458 0.013 0.444 

11 HB 6x6x3/8 561 240 1.000 1.879 0.541 0.451 0.090 0.295 0.235 0.059 

11 D   b 5x3x5/16 721 155 fa>Fe 1.413 

t 5x3x5/16 722 155 fa>Fe 1.413 ,- 

11 BV 3x2x1/4 611 97 

11 BD 3x2x1/4 ??6 153 
12 V 6x4x3/8 587 197 9.17ft 2.131 133? 1.340 0.000 0699 0.699 0.000 

12 HT I 8x6x7/16 523 120 1.000 2.562 1.044 0.341 0.703 0.653 0.189 0.464 

i r 8x6x7/16 524 120 1.000 2.562 0.818 0.341 0.477 0.504 0.189 0.315 

12 HB 6x6x3/8 562 240 1.000 1.879 0.803 0.683 0.120 0.436 0.356 0.079 

12 D   b 5x31/2x5/16 723 156 fa>Fe 0.528 

t 5x31/2x5/16 724 156 fa>Fe 0.536 

12 BV 3x2x1/4 612 98 
12 BD 3x2x1/4 637„._„ 154 

* Factor of Safety for Bending is 1.5, for Axial Compression it is 5/3+3/8x(KL/rCc)-1/8x(KL/rCc)A3 
x Element Section Properties Calculated by Hand 
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Onmnuted N0FOS* 

Stress 
Ratio 

Stress 
Ratio 

Bav Mem. Section # Lenath (in) K r AXL B33 AXL 333 

13 
13 

V 
HT I 

W14x61 
8x6x7/16 

588 
525 

200 
120 1.000 2.562 0.818 0.341 0.477 0.504 0.189 0.315 

r 8x6x7/16 526 120 1.000 2.562 1.044 0.341 0.703 0.653 0.189 0.464 

11 HB 6x6x3/8 563 240 1.000 1.879 0.813 0.683 0.130 0.442 0.356 0.086 
±2  
11 D   t 5x31/2x5/16 725 156 fa>Fe 0.536 

b 5x31/2x5/16 726 156 fa>Fe 0.528 

■n BV 3x2x1/4 613 98 

13 BD 3x2x1/4 
RYivQ/ft 

638 
58°/ 

154 
197 2 099 1.673 1684 1684 0,000 0,879 0,879 0,000 

14 . 
14 

1  
HT 1 

r 

nx4x,-i/n  

8x6x7/16 
8x6x7/16 

527 
528 

120 
120 

1.000 
1.000 

2.562 
2.562 

0.818 
1.044 

0.341 
0.341 

0.477 
0.703 

0.504 
0.653 

0.189 
0.189 

0.315 
0.464 

14 
14 

HB 
n t 

6x6x3/8 
5x3x5/16 

564 
727 

240 
155 fa>Fe 1.412 

b 5x3x5/16 728 155 ta>Fe' 1.413 

14 BV 3x2x1/4 614 97 

14 BD 3x2x1/4 639 153 
10/3 9191 2131 1 573 1 573 n.ooo 0 821 ns?1 0,000 

15 
15 

V 
HT 1 

Rx4x3/8 
8x6x7/16 
8x6x7/16 

529 
530 

120 
120 

15 HB 6x6x3/8 565 240 

15 D   t 4x3x5/16 729 154 fa>Fe 1.374 

b 4x3x5/16 730 154 fa>Fe 1,367 

15 BV 3x2x1/4 615 95 

15 BD 3x2x1/4 640 152 

Ifi 
16 

V 
HT 1 

6x31/2x5/1 fi 
8x6x7/16 

591 
531 

190 
120 

1,908 1,670 1.760 1760 onno 0,918 n.BiH l).[)l)U 

r 8x6x7/16 532 120 

1fi HB 6x6x3/8 566 240 .12  
16 D   t 31/2x21/2x5/16 731 153 fa>Fe 1.269 

b 31/2x21/2x5/16 732 153 fa>Fe 1.259 

1fi BV 3x2x1/4 616 ?3 
16 BD 3x2x1/4 641 151 

17 
17 

V 
HT 1 

RY11/?*5/16 

8x6x1/2 
592 
533 

187 
120 

2,317 2.1H1 1669 1669 0.000 0,871 0.871 .._ O.UUU 

8x6x1/2 534 120 
17 HB 6x6x1/2 567 240 
17 D   t 3x2x5/16 733 152 fa>Fe 1.148 

b 3x2x5/16 734 152 fa>Fe 1.118 

17 BV 3x2x1/4 617 92 
17 BD 3x2x1/4 642 150 

1ft V 6x31/2x5/16 593 1ft1 2 222 1.670 1.026 1096 0,000 0,535 0 515 onno 
iu  
18 HT 1 8x6x1/2 535 120 12  

r 8x6x1/2 536 120 

18 HB 6x6x1/2 568 240 1.000 1.861 0.753 0.576 0.176 0.417 0.301 0.116 

18 D   t 4x3x5/16 735 151 1.000 1.272 1.178 0.849 0.330 0.661 0.443 0.218 

b 4x3x5/16 736 151 1.000 1.272 1.052 0.770 0.282 0.588 0.402 0.186 

18 BV 3x2x1/4 618 90 

18 BD 3x2x1/4 643 149  1 

* Factor of Safety for Bending is 1.5, for Axial Compression it is 5/3+3/8x(KL/rCc)-1/8x(KL/rCc)A3 
x Element Section Properties Calculated by Hand 
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Computed N0FOS* 

Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath (in) K r AXL B33 AXL B33 

19 V 6x31/2x5/16 594 180 

19 HT I 8x6x1/2 537 120 
r 8x6x1/2 538 120 

19 HB 6x6x1/2 569 240 1.000 1.861 1.032 0.792 0.240 0.572 0.413 0.158 

19 D   b 4x3x5/16 737 149 
t 4x3x5/16 738 149 

19 BV 3x2x1/4 619 90 
1? BD 3x2x1/4 644 149 
20 V 6x31/2x5/16 595 177 
20 HT I 8x6x1/2 539 120 1.000 2.319 0.598 0.453 0.145 0.346 0.250 0.096 

r 8x6x1/2 540 120 1.000 2-319 0.825 0.627 0.198 0.477 0.346 0.131 

20 HB 6x6x1/2 570 240 1.000 1.861 0.942 0.746 0.196 0.519 0.389 0.129 

20 D   b 3x2x5/16 7?9 148 
t 3x2x5/16 740 148 

20 BV 3x2x1/4 620 88 
20 BD 3x2x1/4 645 148 
?1 V 6x31/2x5/16 596 173 2.278 1.670 0 706 0 706 0000 0 3R8 0 368 0 000 

21 HT I 8x6x7/16 541 120 1.000 2.562 0.503 0.311 0.192 0.300 0.173 0.127 

r 8x6x7/16 542 120 1.000 2.562 0.503 0.312 0.192 0.300 0.173 0.127 

21 HB 6x6x3/8 571 240 1.000 1.879 1.037 0.773 0.264 0.578 0.403 0.174 

21 D   b 3x21/2x5/16 741 147 fa>Fe 0.608 

t 3x21/2x5/16 74? 147 fa>Fe 0.650 

21 BV 3x2x1/4 621 87 
21 BD 3x2x1/4 646 147 
22 V 6x31/2x5/16 597 170 1.884 1378 1.406 1406 0.000 0.734 0 734 0 000 

22 HT I 8x6x7/16 543 120 
r 8x6x7/16 544 120 

22 HB 6x6x3/8 57? 240 1.000 1.879 0.544 0.407 0.137 0.303 0.212 0.090 

22 D    b 31/2x21/2x5/16 743 146 fa>Fe 0.975 

t 31/2x21/2x5/16 744 146 fa>Fe 1.000 

22 BV 3x2x1/4 622 85 
22 BD 3x2x1/4 647 146 
23 V 6x31/2x5/16 59» 167 1.716 1378 1474 1.474 0000 0.769 0 769 0 000 

?3 HT I 8x6x7/16 545 120 
r 8x6x7/16 546 120 

23 HB 6x6x3/8 573 240 
23 D   b 5x3x5/16 745 145 1.000 1.091 1.821 1.631 0.190 0.976 0.851 0.125 

t 5x3x5/16 746 145 1.000 1,091 1.838 1.645 0.194 0.986 0.858 0.128 

?3 BV 3x2x1/4 623 83 
23 BD 3x2x1/4 648 145 
24 V 6x31/2x5/16 599 163 1.502 137ft 1140 1.140 0 000 0 595 0.595 0000 

24 HT I 8x6x7/16 547 120 
r 8x6x7/16 548 120 

24 HB 6x6x3/8 574 240 
24 D   b 5x31/2x5/16 747 144 1.000 1.328 0.913 0.824 0.089 0.490 0.431 0.059 

t 5x31/2x5/16 748 144 1.000 1.328 0.962 0.869 0.093 0.516 0.455 0.061 

24 BV 3x2x1/4 624 82 
24 BD 3x2x1/4 649 144 
End FV 18-1-85 600 160 

* Factor of Safety for Bending is 1.5, for Axial Compression it is 5/3+3/8x(KL/rCc)-1/8x(KL/rCc)A3 
x Element Section Properties Calculated by Hand 
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Comnuted N0FOS* 

Stress 
Ratio 

Stress 
Ratio Rav Section # Lenath fin) K r AXL B33 AXL B33 

South 
End 

1S 18-1-47 805 78 

18-1-47 806 78 ■ 

18-1-47 807 78 

18-1-47 808 78 

2S 24-1-74 809 78 

24-1-74 810 78 

24-1-74 811 78 

24-1-74 812 78 1.000 9.542 0.821 0.020 0.801 0.540 0.012 0.529 

3S 18-1-70 818 161 

4S 18-1-70 817 181 1.000 7.485 0.890 0.005 0.885 0.587 0.003 0.584 

5S 18-1-85 822 43 

6S 18-1-85 821 109 

18-1-85 823 52 

7S 18-1-85 820 181 1.000 7.723 0.884 0.084 0.800 0.576 0.048 0.528 

North 
End 

1N 1R-I-47 835 78 

18-1-47 836 78 

18-1-47 837 78 

18-1-47 838 78 

2N 24-1-74 859 78 1.000 9.542 0.642 0.026 0.616 0.422 0.015 0.407 

24-1-74 860 78 1.000 9.542 0.506 0.026 0.480 0.332 0.015 0.317 

24-1-74 861 78 

24-1-74 862 78 1.000 9.542 0.839 0.026 0.814 0.553 0.015 0.537    ' 

3N 18-1-70 868 161 

4N 18-1-70 867 181 1.000 7.485 1.079 0.086 0.993 0.705 0.049 0.655 

5N 18-1-85 873 43 

6N 18-1-85 872 109 1.000 2.611 0.795 0.119 0.676 0.513 0.067 0.446 

18-1-85 874 52 1.000 2.611 0.685 0.043 0.642 0.449 0.025 0.424 

7N 18-1-85 871 181 1.000 7.723 0.723 0.107 0.615 0.468 0.062 0.406 

Knee 
Rrares 

K1 8x8x1/2 998 1flfi 

K? 8x8x1/2 999 186 1.000 2.505 0.619 0.236 0.383 0.380 0.127 0.253 

Total OverstresE erf Memt »rs 54     , 1ft 

* Factor of Safety for Bending is 1.5, for Axial Compression it is 5/3+3/8x(KL/rCc)-1/8x(KL/rCc)A3 
x Element Section Properties Calculated by Hand 
All Sections are Double Angles Unless Otherwise Noted 
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Table 9.3. Hangars 43 and 47 Truss T1 with Knee Braces Average Wind, Tension. 

ComDuted NO FOS * 
Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath (in) AXL B33 AXL B33 

V 18-1-85 5.76 160 
HT I 8x6x7/16 501 120 

r 8x6x7/16 502 120 0.628 0.142 0.486 0.406 0.085 0.321 
HB 6x6x3/8 551 240 
D   t 5x31/2x5/16 701 144 

b 5x31/2x5/16 702 144 
BV 3x2x1/4 601 82 
BD 3x2x1/4 626 146 

? V 6x3-1/?xR/1fi 577 163 0.647 0.647 0.000 (1.388 0388 0.000 
2 HT I 8x6x7/16 503 120 0.827 0.328 0.499 0.526 0.197 0.329 

r 8x6x7/16 504 120 0.826 0.327 0.499 0.526 0.196 0.329 
2 HB 6x6x3/8 552 240 
2 D   t 5x3x5/16 703 145 

b 5x3x5/16 704 145 
2 BV 3x2x1/4 602 83 
2 BD 3x2x1/4 627 147 
3 V 6x31/2x5/16 578 1fi7 
3 HT I 8x6x7/16 505 120 0.862 0.454 0.408 0.542 0.272 0.269 

r 8x6x7/16 506 120 0.834 0.512 0.322 0.520 0.307 0.213 
3 HB 6x6x3/8 553 240 
3 D   t 31/2x21/2x5/16 705 146 

b 31/2x21/2x5/16 706 146 
3 BV 3x2x1/4 603 85 
3 BD 3x2x1/4 628 148 
4 V fix3-1/?x5/16 579 170 
4 HT I 8x6x7/16 507 120 0.834 0.512 0.322 0.520 0.307 0.213 

r 8x6x7/16 508 120 0.833 0.511 0.322 0.519 0.307 0.213 
4 HB 6x6x3/8 554 240 
4 D   t 3x21/2x5/16 707 147 

b 3x21/2x5/16 708 147 
4 BV 3x2x1/4 604 87 
4 BD 3x2x1/4 629 149 
5 V 6x31/?x5/1fi 580 173 
5 HT I 8x6x1/2 509 120 0.766 0.524 0.242 0.474 0.314 0.160 

r 8x6x1/2 510 120 0.765 0.523 0.242 0.474 0.314 0.160 
5 HB 6x6x1/2 555 240 
5 D   t 3x2x5/16 709 148 

b 3x2x5/16 710 148 
5 BV 3x2x1/4 605 88 
5 BD 3x2x1/4 630 150 
fi V Rx31/?x5/16 5R1 177 
6 HT I 8x6x1/2 511 120 0.679 0.509 0.170 0.418 0.305 0.112 

r 8x6x1/2 512 120 0.679 0.509 0.170 0.418 0.305 0.112 
6   • HB 6x6x1/2 556 240 
6 D   t 4x3x5/16 711 149 

b 4x3x5/16 712 149 
6 BV 3x2x1/4 606 90 
6 BD 3x2x1/4 631 151 

* Factor of Safety for Bending is 1.5, for Tension it is 1.667 
x Element Section Properties Calculated by Hand 
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ComDuted NO FOR* 

Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath (in) AXL B33 AXL B33 

7 V 6x31/2x5/16 582 180 
7 HT I 8x6x1/2 513 120 0.763 0.492 0.271 0.474 0.295 0.179 

r 8x6x1/2 514 120 0.763 0.492 0.271 0.474 0.295 0.179 

7 HB 6x6x1/2 557 240 

7 D   b 4x3x5/16 713 151 

t 4x3x5/16 714 151 

7 BV 3x2x1/4 607 90 

7 BD 3x2x1/4 632 149 
a V Rv31/?x5/16 583 183 

8 HT I 8x6x1/2 515 120 0.822 0.449 0.373 0.516 0.269 0.246 

r 8x6x1/2 516 120 0.822 0.449 0.373 0.516 0.269 0.246 

8 HB 6x6x1/2 558 240 

8 D   b 3x2x5/16 715 152 

t 3x2x5/16 716 152 

8 BV 3x2x1/4 608 92 

8 BD 3x2x1/4 633 150 

g V Rx31/?xR/16 584 1R7 
g HT I 8x6x7/16 517 120 0.759 0.354 0.405 0.480 0.212 0.267 

r 8x6x7/16 518 120 0.759 0.354 0.405 0.480 0.212 0.267 

g HB 6x6x3/8 559 240 
g D    b 31/2x21/2x5/16 717 153 

t 31/2x21/2x5/16 718 153 
g BV 3x2x1/4 609 93 

g BD 3x2x1/4 634 151 

m V fix31/?xS/1fi 585 ign 

10 HT I 8x6x7/16 519 120 0.636 0.227 0.409 0.406 0.136 0.270 

r 8x6x7/16 520 120 0.635 0.226 0.409 0.406 0.136 0.270 

10 HB 6x6x3/8 560 240 

10 D    b 4x3x5/16 719 154 

t 4x3x5/16 720 154 

10 BV 3x2x1/4 610 95 

10 BD 3x2x1/4 635 152 

11 V 6x4x3/8 586 193 
11 HT I 8x6x7/16 521 120 0.514 0.063 0.451 0.335 0.038 0.298 

r 8x6x7/16 522 120 0.522 0.063 0.459 0.341 0.038 0.303 

11 HB 6x6x3/8 561 240 0.616 0.553 0.063 0.373 0.332 0.042 

11 D    b 5x3x5/16 721 155 
t 5x3x5/16 722 155 

11 BV 3x2x1/4 611 97 

11 BD 3x2x1/4 636 153 

1? V 6x4x3/8 587 197 054? (1R4? 0.000 0325 0,325 nooo 

12 HT I 8x6x7/16 523 120 
r 8x6x7/16 524 120 

12 HB 6x6x3/8 562 240 0.957 0.906 0.051 0.577 0.544 0.034 

12 D    b 5x31/2x5/16 723 156 

t 5x31/2x5/16 724 156 

12 BV 3x2x1/4 612 98 

12 BD 3x2x1/4 637 154 

* Factor of Safety for Bending is 1.5, for Tension it is 1.667 
x Element Section Properties Calculated by Hand 
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ComDuted N0FOS* 

Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath (in) AXL B33 AXL B33 

13 V W14x61 588 200 
13 HT I 8x6x7/16 525 120 

r 8x6x7/16 526 120 
13 HB 6x6x3/8 553 240 0.955 0.906 0.049 0.576 0.544 0.032 
13 D   t. 5x31/2x5/16 725 156 0.677 0.619 0.058 0.410 0.371 0.038 

b 5x31/2x5/16 726 156 0.677 0.619 0.058 0.410 0.371 0.038 
13 BV 3x2x1/4 613 98 
13 BD 3x2x1/4 638 154 
14 V 6x4x3/8 589 197 
14 HT I 8x6x7/16 527 120 

r 8x6x7/16 528 120 
14 HB 6x6x3/8 564 240 0.654 0.604 0.050 0.395 0.362 0.033 
14 D   t 5x3x5/16 727 155 0.584 0.535 0.049 0.353 0.321 0.032 

b 5x3x5/16 728 155 0.594 0.545 0.049 0.359 0.327 0.032 
14 BV 3x2x1/4 614 97 
14 BD 3x2x1/4 639 153 
15 V 6x4x3/8 590 193 
15 HT I 8x6x7/16 529 120 0.527 0.154 0.373 0.339 0.092 0.246 

r 8x6x7/16 530 120 0.528 0.155 0.373 0.339 0.093 0.246 
15 HB 6x6x3/8 565 240 
15 D   t 4x3x5/16 729 154 

b 4x3x5/16 730 154 
15 BV 3x2x1/4 615 95 
15 BD 3x2x1/4 640 152 
16 V 6x31/?x5/1fi 591 190 
16 HT I 8x6x7/16 531 120 0.633 0.267 0.366 0.402 0.160 0.242 

r 8x6x7/16 532 120 0.633 0.267 0.366 0.402 0.160 0.242 
16 HB 6x6x3/8 566 240 
16 D   t 31/2x21/2x5/16 731 153 

b 31/2x21/2x5/16 732 153 
16 BV 3x2x1/4 618 93 
16 BD 3x2x1/4 641 151 
17 V 6x31/2x5/16 592 187 
17 HT I 8x6x1/2 533 120 0.705 0.358 0.347 0.444 0.215 0.229 

r 8x6x1/2 534 120 0.705 0.358 0.347 0.444 0.215 0.229 
17 HB 6x6x1/2 567 240 
17 D   t 3x2x5/16 733 152 

b 3x2x5/16 734 152 
17 BV 3x2x1/4 617 92 
17 BD 3x2x1/4 642 150 
1ft V 6x31/2x5/16 593 183 
18 HT I 8x6x1/2 535 120 0.640 0.411 0.229 0.398 0.247 0.151 

r 8x6x1/2 536 120 0.640 0.411 0.229 0.398 0.247 0.151 
18 HB 6x6x1/2 568 240 
18 D   t 4x3x5/16 735 151 

b 4x3x5/16 736 151 
18 BV 3x2x1/4 618 90 
18 BD 3x2x1/4 643 149 

* Factor of Safety for Bending is 1.5, for Tension it is 1.667 
x Element Section Properties Calculated by Hand 
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CortiDuted N0FOS* 

Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath (in) AXL B33 AXL B33 

19 V 6x31/2x5/16 594 180 

19 HT I 8x6x1/2 537 120 0.561 0.413 0.148 0.345 0.248 0.098 

r 8x6x1/2 538 120 0.561 0.413 0.148 0.345 0.248 0.098 

19 HB 6x6x1/2 569 240 

19 D   b 4x3x5/16 737 149 

t 4x3x5/16 738 149 

19 BV 3x2x1/4 619 90 

19 BD 3x2x1/4 644 149 

20 V 6x31/2x5/16 595 177 

20 HT I 8x6x1/2 539 120 0.654 0.431 0.223 0.406 0.259 0.147 

r 8x6x1/2 540 120 0.654 0.431 0.223 0-406 0.259 0.147 

20 HB 6x6x1/2 570 240 

20 D   b 3x2x5/16 739 148 

t 3x2x5/16 740 148 

20 BV 3x2x1/4 620 88 

20 BD 3x2x1/4 645 148 

21 V RY31/2XR/16 596 173 

21 HT I 8x6x7/16 541 120 0.697 0.405 0.292 0.436 0.243 0.193 

r 8x6x7/16 542 120 0.697 0.405 0.292 0.436 0.243 0.193 

21 HB 6x6x3/8 571 240 

21 D    b 3x21/2x5/16 741 147 
t 3x21/2x5/16 742 147 

21 BV 3x2x1/4 621 87 

21 BD 3x2x1/4 646 147 

22 V 6x31/2x5/16 597 170 

22 HT I 8x6x7/16 543 120 0.688 0.351 0.337 0.433 0.211 0.222 

r 8x6x7/16 544 120 0.688 0.351 0.337 0.433 0.211 0.222 

22 HB 6x6x3/8 572 240 

22 D   b 31/2x21/2x5/16 743 146 

t 31/2x21/2x5/16 744 146 

22 BV 3x2x1/4 622 85 

22 BD 3x2x1/4 647 146 

23 V 6x31/2x5/16 598 167 

23 HT I 8x6x7/16 545 120 0.628 0.247 0.381 0.400 0.148 0.251 

r 8x6x7/16 546 120 0.630 0.247 0.383 0.401 0.148 0.253 

23 HB 6x6x3/8 573 240 

23 D   b 5x3x5/16 745 145 
t 5x3x5/16 746 145 

23 BV 3x2x1/4 623 83 

23 BD 3x2x1/4 648 145 

?4 V 6x31/2x5/16 599 163 

24 HT I 8x6x7/16 547 120 
r 8x6x7/16 548 120 

24 HB 6x6x3/8 574 240 

24 D    b 5x31/2x5/16 747 144 

t . 5x31/2x5/16 748 144 

24 BV 3x2x1/4 624 82 

24 BD 3x2x1/4 649 144 

End FV 18-1-85 600 160 

* Factor of Safety for Bending is 1.5, for Tension it is 1.667 
x Element Section Properties Calculated by Hand 
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ComDuted NO FOS * 
Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath (in) AXL B33 AXL B33 

South 
End 

1S 18-1-47 805 78 
18-1-47 806 78 
18-1-47 807 78 
18-1-47 80S 78 

2S 24-1-74 809 78 
24-1-74 810 78 
24-1-74 911 78 
24-1-74 812 78 0.955 0.052 0.903 0.627 0.031 0.596 

3S 18-1-70 818 161 
4S 18-1-70 817 181 0.601 0.000 0.601 0.397 0.000 0.397 

5S 18-1-85 822 43 0.563 0.092 0.471 0.366 0.055 0.311 
6S 18-1-85 821 109 

18-1-85 523 52 0.933 0.093 0.840 0.610 0.056 0.554 
S 18-1-85 820 181 0.826 0.119 0.707 0.538 0.071 0.467 

North 
End 

1N 18-1-47 835 78 
18-1-47 936 78 
18-1-47 837 78 
18-1-47 838 78 

2N 24-1-74 859 78 
24-1-74 960 78 
24-1-74 861 78 
24-1-74 862 78 0.616 0.049 0.567 0.404 0.029 0.374 

3N 18-1-70 868 161 
4N 18-1-70 867 181 
5N 18-1-85 873 43 
6N 18-1-85 872 109 0.659 0.121 0.538 0.428 0.073 0.355 

18-1-85 874 52 0.566 0.052 0.514 0.370 0.031 0.339 
7N 18-1-85 871 181 0.557 0.084 0.473 0.363 0.050 0.312 

Knee 
Braces 

K1 Sxflxl/? 988 1fifi 0.693 0.249 0.444 0.442 0.149 0.293 
K2 8x8x1/2 999 186 

Total Overstressed Members " o 

* Factor of Safety for Bending is 1.5, for Tension it is 1.667 
x Element Section Properties Calculated by Hand 
All Sections are Double Angles Unless Otherwise Noted 
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Table 9.4. Hangars 43 and 47 Truss T1 with Knee Braces Average Wind, Compression. 

ComDuted N0FOS* 

Stress 

Ratio 

Stress 

Ratio Bav Mem. Section # Lenath (in) K r AXL B33 AXL B33 

V 18-1-85 576 160 

HT I 8x6x7/16 501 120 

r 8x6x7/16 502 120 

HB 6x6x3/8 551 240 

D   t 5x31/2x5/16 701 144 1.000 1.328 0.799 0.724 0.073 0.427 0.379 0.048 

b 5x31/2x5/16 702 144 1.000 1.328 0.742 0.672 0.070 0.398 0.352 0.046 

BV 3x2x1/4 601 82 

BD 3x2x1/4 626 146 

2 V 6x3-1/2x5/16 577 163 

2 HT I 8x6x7/16 503 120 
r 8x6x7/16 504 120 

2 HB 6x6x3/8 552 240 

2 D   t 5x3x5/16 703 145 1.000 1.091 1489 1.366 0-123 0.794 0.713 0.081 

b 5x3x5/16 704 145 1.000 1.091 1.455 1.335 0.119 0.775 0.697 0.079 

2 BV 3x2x1/4 602 83 

2 BD 3x2x1/4 627 147 
a V 6x31/2x5/16 578 167 1763 1.378 0 617 0.617 noon 0.322 0.322 0,000 
3 HT I 8x6x7/16 505 120 

r 8x6x7/16 506 120 

3 HB 6x6x3/8 553 240 1.000 1.879 0.554 0.435 0.120 0.306 0.227 0.079 

3 D   t 31/2x21/2x5/16 705 146 fa>Fe 0.789 

b 31/2x21/2x5/16 706 146 fa>Fe 0.749 

3 BV 3x2x1/4 603 85 

3 BD 3x2x1/4 628 148 

4 V 6x3-1/2x5/16 579 170 

4 HT I 8x6x7/16 507 120 

r 8x6x7/16 508 120 

4 HB 6x6x3/8 554 240 1.000 1.879 0.914 0.714 0.200 0.505 0.373 0.132 

4 D   1 3x21/2x5/16 707 147 9.270 0.491 

b 3x21/2x5/16 708 147 2.073 0.464 

4 BV 3x2x1/4 604 87 

4 BD 3x2x1/4 629 149 

5 V 6x31/2x5/16 580 173 

5 HT 1 8x6x1/2 509 120 
r 8x6x1/2 510 120 

5 HB 6x6x1/2 555 240 1.000 1.861 0.786 0.645 0.141 0.430 0.337 0.093 

5 D   t 3x2x5/16 709 148 1.000 0.903 0.677 0.533 0.144 0.373 0.278 0.095 

b 3x2x5/16 710 148 1.000 0.903 0.538 0.418 0.120 0.297 0.218 0.079 

5 BV 3x2x1/4 605 88 

5 BD 3x2x1/4 6,3Q 150 
fi V Rx31/?x5/16 581 177 

6 HT 1 8x6x1/2 511 120 

r 8x6x1/2 512 120 

6 HB 6x6x1/2 556 240 1.000 1.861 0.827 0.666 0.161 0.454 0.347 0.106 

6 D   t 4x3x5/16 711 149 
b 4x3x5/16 712 149 

6 BV 3x2x1/4 606 90 

6 BD 3x2x1/4 631 151 

* Factor of Safety for Bending is 1.5, for Axial Compression it is 5/3+3/8x(KL/rCc)-1/8x(KL/rCc)A3 
x Element Section Properties Calculated by Hand 
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Combuted NO FOS * 
Stress 
Ratio 

Stress 
Ratio Bav Mem. Section if Lenath (in) K r AXL B33 AXL B33 

7 V 6x31/2x5/16 582 180 
7 HT I 8x6x1/2 513 120 

r 8x6x1/2 514 120 
7 HB 6x6x1/2 557 240 1.000 1.961 0.618 0.489 0.129 0.340 0.255 0.085 
7 D   b 4x3x5/16 713 151 1.000 1.168 0.785 0.608 0.176 0.433 0.317 0.116 

t 4x3x5/16 714 151 1.000 1.168 0.861 0.668 0.193 0.476 0.349 0.127 
7 BV 3x2x1/4 607 90 
7 BD 3x2x1/4 ??2 149 
ft V 6x31/2x5/16 583 183 2.249 1.670 0.901 0.901 o.ooo 0.470 0.470 0.000 
8 HT I 8x6x1/2 515 120 

r 8x6x1/2 516 120 
8 HB 6x6x1/2 558 240 
8 D   b 3x2x5/16 715 152 fa>Fe 0.817 

t 3x2x5/16 716 152 fa>Fe 0.828 
8 BV 3x2x1/4 608 92 
8 BD 3x2x1/4 633 150 
9 V 6x31/2x5/16 5«4 187 2 3R9 1.670 mm 1389 0.000 0.725 0.725 0.000 
9 HT I 8x6x7/16 517 120 

r 8x6x7/16 518 120 
9 HB 6x6x3/8 559 240 
9 D   b 31/2x21/2x5/16 717 153 fa>Fe 0.853 

t 31/2x21/2x5/16 718. 153 fa>Fe 0.854 
9 BV 3x2x1/4 609 93 
9 BD 3x2x1/4 634 151 
m V 6x31/2x5/16 585 190 1.670 1.313 1.313 0.000 0.685 0.685 0000 
10 HT I 8x6x7/16 519 120 

r 8x6x7/16 520 120 
10 HB 6x6x3/8 560 240 
10 D   b 4x3x5/16 719 154 fa>Fe 0.903 

t 4x3x5/16 720 154 fa>Fe 0.910 
10 BV 3x2x1/4 610 95 

19 BD 3x2x1/4 635 152 
11 V 6x4x3/8 586 193 2.400 2.131 im^ 1.283 0000 0.669 0.669 0.000 
11 HT I 8x6x7/16 521 120 

r 8x6x7/16 522 120 
11 HB 6x6x3/8 561 240 1.000 1.879 0.545 0.454 0.091 0.297 0.237 0.060 
11 D   b 5x3x5/16 721 155 2.266 0.938 

t 5x3x5/16 722 155 2.270 0.939 
11 BV 3x2x1/4 611 97 
11 BD 3x2x1/4 636 153 
1? V 6x4x3/8 587 197 2.131 1:321; 1.321 0.000 0.689 0.689 0.000 
12 HT I 8x6x7/16 523 120 1.000 2.562 0.625 0.189 0.436 0.393 0.105 0.288 

r 8x6x7/16 524 120 1.000 2.562 0.605 0.240 0.364 0.374 0.133 0.240 
12 HB 6x6x3/8 562 240 1.000 1.879 0.805 0.685 0.120 0.437 0.357 0.079 
12 D   b 5x31/2x5/16 723 156 2.824 0.387 

t 5x31/2x5/16 724 156 3.049 0.392 
12 BV 3x2x1/4 612 98 
12 BD 3x2x1/4 SSS    . 154 

* Factor of Safety for Bending is 1.5, for Axial Compression it is 5/3+3/8x(KL/rCc)-1/8x(KL/rCc)A3 
x Element Section Properties Calculated by Hand 
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ComDuted NO FOS * 

Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath (in) K r AXL B33 AXL B33 

13 V W14x61 588 200 

13 HT I 8x6x7/16 525 120 

r 8x6x7/16 526 120 

13 HB 6x6x3/8 563 240 1.000 1.879 0.816 0.685 0.131 0.444 0.357 0.086 

13 D   t 5x31/2x5/16 725 156 1.935 0.339 

b 5x31/2x5/16 726 156 1.858 0.333 

13 BV 3x2x1/4 613 98 

13 BD 3x2x1/4 638 154 

14 V 6x4x3/8 589 197 2.099 1673 1 697 1.697 0.000 0,885 0,885 0.000 
14 HT I 8x6x7/16 527 120 

r 8x6x7/16 528 120 

14 HB 6x6x3/8 564 240 

14 D   t 5x3x5/16 727 155 1.846 0.822 

b 5x3x5/16 728 155 1.831 0.817 

14 BV 3x2x1/4 614 97 

14 BD 3x2x1/4 639 153 

15 V 6x4x3/8 590 193 2 323 9131 1588 1588 0.000 0,829 0.829 0.000 

15 HT I 8x6x7/16 529 120 

r 8x6x7/16 530 120 

15 HB 6x6x3/8 565 240 

15 D   t 4x3x5/16 729 154 fa>Fe 0.834 

b 4x3x5/16 730 154 fa>Fe 0.823 

15 BV 3x2x1/4 615 95 

15 BD 3x2x1/4 640 152 

1fi V 6x31/2x5/16 591 190 1.908 1.670 1 7Ri ■■■-■ 1.781 0 000 0929 0,9?9 0,000 

16 HT I 8x6x7/16 531 120 
r 8x6x7/16 532 120 

16 HB 6x6x3/8 566 240 

16 D   t 31/2x21/2x5/16 731 153 fa>Fe 0.738 

b 31/2x21/2x5/16 732 153 fa>Fe 0.723 

16 BV 3x2x1/4 616 93 

16 BD 3x2x1/4 641 151 

17 V 6x31/2x5/16 592 187 2.317 2131 1.698 1698 onno 0.886 0.886 0.000 

17 HT I 8x6x1/2 533 120 
r 8x6x1/2 534 120 

17 HB 6x6x1/2 567 240 
17 D   t 3x2x5/16 733 152 fa>Fe 0.719 

b 3x2x5/16 734 152 fa>Fe 0.692 

17 BV 3x2x1/4 617 92 
17 BD 3x2x1/4 642 150 

18 V 6x31/2x5/16 593 183 2.222 1670 1.052 105? 0.000 0.549 0,549 0.000 

18 HT I 8x6x1/2 535 120 
r 8x6x1/2 536 120 

18 HB 6x6x1/2 568 240 

18 D   t 4x3x5/16 735 151 1.000 1.272 0.618 0.487 0.130 0.340 0.254 0.086 

b 4x3x5/16 736 151 1.000 1.272 0.557 0.445 0.113 0.307 0.232 0.075 

18 BV 3x2x1/4 618 90 

18 BD 3x2x1/4 643 149 

* Factor of Safety for Bending is 1.5, for Axial Compression it is 5/3+3/8x(KL/rCc)-1/8x(KL/rCc)A3 
x Element Section Properties Calculated by Hand 
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Computed N0FOS* 
Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath (in) K r AXL B33 AXL B33 

19 V 6x31/2x5/16 594 180 
19 HT I 8x6x1/2 537 120 

r 8x6x1/2 538 120 
19 HB 6x6x1/2 569 240 
19 D   b 4x3x5/16 737 149 

t 4x3x5/16 738 149 
19 BV 3x2x1/4 619 90 
19 BD 3x2x1/4 644 149 
20 V 6x31/2x5/1 fi 595 177 
20 HT I 8x6x1/2 539 120 

r 8x6x1/2 540 120 
20 HB 6x6x1/2 570 240 
20 D   b 3x2x5/16 73.9 148 1.000 p.903 0.516 0.405 0.110 0.284 0.211 0.073 

t 3x2x5/16 740 148 1.000 0,903 0.660 0.526 0.134 0.363 0.274 0.088 
20 BV 3x2x1/4 620 88 
20 BD 3x2x1/4 645 148 
21 V 6x31/2x5/16 596 173 2278 1670 0.6R0 0.680 0.000 0.3R5 0.355 0.000 
21 HT I 8x6x7/16 541 120 1.000 2.562 0.512 0.322 0.191 0.305 0.179 0.126 

r 8x6x7/16 542. 120 1.000 2.562 0.512 0.322 0.191 0.305 0.179 0.126 
21 HB 6x6x3/8 571 240 
21 D   b 3x21/2x5/16 741 147 1.000 0.937 0.975 0.790 0.350 0.643 0.412 0.231 

t 3x21/2x5/16 742 147 1.000 0.937 1.139 0.790 0.350 0.643 0.412 0.231 
21 BV 3x2x1/4 621 87 
21 BD 3x2x1/4 646 147 
22 V 6x31/2x5/16 597 170 1884 137ft 1379 W 1379 0000 0.719 0719 0.000 
22 HT I 8x6x7/16 543 120 

r 8x6x7/16 544 120 
22 HB 6x6x3/8 572 240 
22 D    b 31/2x21/2x5/16 743 146 1.986 0.621 

t 31/2x21/2x5/16 744 146 2.338 0.642 
22 BV 3x2x1/4 622 85 
22 BD 3x2x1/4 ' 647 146 
23 V 6x31/2x5/16 598 167 1.716 1.378 1453 1.453 0.000 0.758 0758 0.000 
23 HT I 8x6x7/16 545 120 

r 8x6x7/16 546 120 
23 HB 6x6x3/8 57? 240 
23 D   b 5x3x5/16 745 145 1.000 1.091 1:033 0.961 0.072 0.549 0.501 0.048 

t 5x3x5/16 74? 145 1.000 1-091 1:051 0.978 0.073 0.558 0.510 0.048 
23 BV 3x2x1/4 623 83 
23 BD 3x2x1/4 64? 145 
24 V 6x31/2x5/16 163 1.502 1378 1 197 1127 0.000 0588 0.588 0.000 
24 HT I 8x6x7/16 547 120 

r 8x6x7/16 548 120 
24 HB 6x6x3/8 574 240 
24 D   b 5x31/2x5/16 747 144 1.000 1.328 0.501 0.455 0.045 0.268 0.238 0.030 

t 5x31/2x5/16 748 144 1.000 1.328 0.535 0.489 0.046 0.286 0.256 0.030 
24 BV 3x2x1/4 624 82 
24 BD 3x2x1/4 W 144 
End FV 18-l-fiR 600 160 

* Factor o f Safety fo r Bending is 1.5, for Axial ( Compression it is 5/3+3/8 x(KLACc -1/8x(KL/r 3c)A3 
x Element Section Properties Calculated by Hand 
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ComDUted NO FOS * 
Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath (in) K r AXL B33 AXL B33 

South 
End 

1S 18-1-47 §05 78 
18-1-47 806 78 
18-1-47 807 78 
18-1-47 803 78 

2S 24-1-74 809 78 
24-1-74 810 78 
24-1-74 811 78 
24-1-74 812 78 1.000 9.542 0.821 0.020 0.801 0.540 0.012 0.529 

3S 18-1-70 818 161 
4S 18-1-70 317 181 1.000 7.485 0.865 0.008 0.857 0.570 0.005 0.566 
5S 18-1-85 822 43 
6S 18-1-85 821 109 

18-1-85 823 52 
0.528 7S 18-1-85 820 181 1.000 7.723 0.884 0.084 0.800 0.576 0.048 

North 
End 

1N 18-1-47 835 78 
18-1-47 836 78 
18-1-47 837 78 
18-1-47 838 78 

2N 24-1-74 $59 78 1.000 9.542 0.642 0.026 0.616 0.422 0.015 0.407 
24-1-74 860 78 1.000 9.542 0.506 0.026 0.480 0.332 0.015 0.317 
24-1-74 861 78 
24-1-74 962 78 1.000 9.542 0.839 0.026 0.814 0.553 0.015 0.537 

3N 18-1-70 868 161 
4N 18-1-70 867 181 1.000 7.485 1.079 0.086 0.993 0.705 0.049 0.655 
5N 18-1-85 873 43 
6N 18-1-85 872 109 1.000 2.611 0.795 0.119 0.676 0.513 0.067 0.446 

18-1-85 874 52 1.000 2.611 0.685 0.043 0.642 0.449 0.025 0.424 
7N 18-1-85 971 181 1.000 7.723 0.723 0.107 0.615 0.468 0.062 0.406 

Knee 
Braces 

K1 8x8x1/2 998 18fi 1.000 2.505 0.619 0.236 0.383 0.380 0.127 0.253 
K2 8x8x1/2 999 186 

Total Overstressed Memhers 3(1 0 I 
* Factor of Safety for Bending is 1.5, for Axial Compression it is 5/3+3/8x(KL/rCc)-1/8x(KL/rCc)A3 
x Element Section Properties Calculated by Hand 
All Sections are Double Angles Unless Otherwise Noted 
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Table 9.5. Hangars 44 and 45 Truss T1 with Knee Braces Maximum Wind, Tension. 

Computed NO FOS * 

Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath (in) AXL B33 AXL B33 

V 18-1 -85 576 160 
HT I 8x6x7/16 501 120 0.616 0.219 0.396 0.393 0.131 0.261 

r 8x6x7/16 502 120 0.792 0.219 0.573 0.510 0.131 0.378 

HB 6x6x3/8 551 240 
D   t 5x31/2x5/16 701 144 

b 5x31/2x5/16 702 144 
BV 3x2x1/4 6Q1 82 
BD 3x2x1/4 626 146 

2 V 6x3-1/2x5/16 577 163 0.746 0 746 o.noo 0448 0.448 onno 
2 HT I 8x6x7/16 503 120 1.037 0.442 0.594 0.657 0.265 0.392 

r 8x6x7/16 504 120 1.036 0.442 0.594 0.657 0.265 0.392 

2 HB 6x6x3/8 552 240 
2 D   t 5x3x5/16 703 145 

b 5x3x5/16 704 145 
2 BV 3x2x1/4 602 83 
2 BD 3x2x1/4 627 147 
3 V 6x31/2x5/16 578 167 DR61 0 561 0000 0 337 0.337 0000 

3 HT I 8x6x7/16 505 120 1.112 0.603 0.509 0.698 0.362 0.336 

r 8x6x7/16 506 120 1-112 0.603 0.509 0.698 0.362 0.336 

3 HB 6x6x3/8 553 240 
3 D   t 31/2x21/2x5/16 705 146 

b 31/2x21/2x5/16 706 146 
3 BV 3x2x1/4 603 85 
3 BD 3x2x1/4 628 148 
4 V 6x3-1/2x5/16 579 170 
4 HT I 8x6x7/16 507 120 1.133 0.692 0.441 0.706 0.415 0.291 

r 8x6x7/16 508 120 1-133 0.691 0.441 0.706 0.415 0.291 

4 HB 6x6x3/8 554 240 
4 D   t 3x21/2x5/16 7Q7 147 

b 3x21/2x5/16 708 147 
4 BV 3x2x1/4 604 87 
4 BD 3x2x1/4 629 149 
5 V 6x31/2x5/16 fifiO 173 
5 HT I 8x6x1/2 509 120 1.025 0.718 0.306 0.633 0.431 0.202 

r 8x6x1/2 510 120 1.024 0.718 0.306 0.633 0.431 0.202 

5 HB 6x6x1/2 555 240 • 

5 D   t 3x2x5/16 709 148 
b 3x2x5/16 71 p 148 

5 BV 3x2x1/4 605 88 
5 BD 3x2x1/4 630 150 
fi V 6x31/2x5/16 581 177 

6 HT I 8x6x1/2 511 120 0.891 0.682 0.209 0.547 0.409 0.138 

r 8x6x1/2 512 120 0.891 0.682 0.209 0.547 0.409 0.138 

6 HB 6x6x1/2 556 240 
6 D   t 4x3x5/16 711 149 

b 4x3x5/16 712 149 
6 BV 3x2x1/4 606 90 

<? BD 3x2x1/4 631 151 

* Factor of Safety for Bending is 1.5, for Tension it is 1.667 
x Element Section Properties Calculated by Hand 
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Bav 

9_ 
9_ 

lfl_ 
10 

12 

Mem. 

HT I 

HB 

8x6x1/2 
8x6x1/2 

D    b 4x3x5/16 

BV 
BD 

HT I 

HB 
D_JL 

BV 
BD 

HT 

HB 
D    b 

BV 
BD 

HT 

HB 
D    b 

BV 
BD 

HT I 

HB 
D    b 

BV 
BD 

HT 

HB 
D    b 

BV 
BD 

Section 
6x31/2x5/16 

6x6x1/2 

4x3x5/16 
3x2x1/4 
3x2x1/4 

6*31/Px5/1fi 
8x6x1/2 
8x6x1/2 
6x6x1/2 
3x2x5/16 
3x2x5/16 
3x2x1/4 
3x2x1/4 
fi*31/Px5/16 
8x6x7/16 
8x6x7/16 
6x6x3/8 
31/2x21/2x5/16 
31/2x21/2x5/16 
3x2x1/4 
3x2x1/4 

6x31/2x5/16 
8x6x7/16 
8x6x7/16 
6x6x3/8 
4x3x5/16 
4x3x5/16 
3x2x1/4 
3x2x1/4 

6x4x3/8 
8x6x7/16 
8x6x7/16 
6x6x3/8 
5x3x5/16 
5x3x5/16 
3x2x1/4 
3x2x1/4 

6x4x3/8 
8x6x7/16 
8x6x7/16 
6x6x3/8 
5x31/2x5/16 
5x31/2x5/16 
3x2x1/4 
3x2x1/4 

582 
513 
514 
55L 240 
713 
714 
607 SQ_ 
632 
S8JL 
515_ 
516 
558 
215_ 
716 
608 
£21 
58i_ 
517 
5J8_ 
559 
717 
ZLS_ 
609 
634 
585_ 
519 
520 
5iQ_ 
719 
720 
filfl. 
635 
SBfi. 
52L 
522 
561 
721 
722 
611 
636 
587_ 
523 
524 
562 
723 
724 
612 
637 

Length (in) 

Stress 
Ratio 

180 
120 
120 

151 
151 

149 

120 
120 
240 
152 
152 
92 
150 
1SL 
120 
120 
240 
153 
1§3_ 
33_ 
15L 
19D_ 
120 
120 
240 
154 
154 
35. 
152 
jaa. 
120 
120 
240 
155. 
155 
97 
m_ 
ffl- 
120 
120 
240 
156 
156 
SL 
154 

1.042 
1.042 

1123. 
1.123 

IL5I3_ 
1020 
1.019 

ÜZ22. 
0.818 
0.817 

ME9_ 

0.933 

MIL. 

1452. 

* Factor of Safety for Bending is 1.5, for Tension it is 1.667 
x Element Section Properties Calculated by Hand 

Computed 

AXL 

0.679 
0.678 

om. 
0.580 

0,576 
0.428 
0.428 

HZ22_ 
0.227 
0.227 

M89_ 

0.858 

M17_ 

1.394 

B33 

0.363 
0.363 

M4JL 
M4L 

0ML 
0.592 
0.592 

onnn 
0.590 
0.590 

MOD. 

MZ5_ 

0.063 

Stress 
Ratio 

0.647 
0.646 

0.706 
0.706 

0,346 
0.648 

M48_ 

M33_ 
0.526 
0.526 

0,413 

0.564 

M9JL 

MZL 

NOFOS' 

AXL 

0.407 
0.407 

JL248_ 
0.348 

0,346 
0.257 
0.257 

0.433 
0.136 
0.136 

0,413 

0.515 

0,490 

0.836 

B33 

0.240 
0.240 

0.358 
0.358 

0,000 
0.391 

WL 

nnnn 
0.389 
0.389 

nnnn 

0.050 

0.042 
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ComDuted NO FOS * 

Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath (in) AXL B33 AXL B33 

13 V W14x61 588 200 0.704 0.704 0.000 0.422 0.422 0.000 
13 HT I 8x6x7/16 525 120 

r 8x6x7/16 526 120 
13 HB 6x6x3/8 563 240 1.457 1.394 0.062 0.877 0.836 0.041 
13 D   t 5x31/2x5/16 725 156 

b 5x31/2x5/16 726 156 
13 BV 3x2x1/4 613 98 
13 BD 3x2x1/4 638 154 
14 V 6x4x3/8 589 197 0.813 0 813 0.000 0.488 0.488 0.000 
14 HT I 8x6x7/16 527 120 

r 8x6x7/16 528 120 
14 HB 6x6x3/8 564 240 0.935 0.861 0.074 0.565 0.517 0.049 
14 D   t 5x3x5/16 727 155 

b 5x3x5/16 728 155 
14 BV 3x2x1/4 614 97 
14 BD 3x2x1/4 639 153 
15 V 6x4x3/8 590 193 0.685 0.685 0000 0.411 0.411 0.000 
15 HT I 8x6x7/16 529 120 0.807 0.221 0.586 0.519 0.133 0.387 

r 8x6x7/16 530 120 0.808 0.222 0.586 0.520 0.133 0.387 
15 HB 6x6x3/8 565 240 
15 D   t 4x3x5/16 729 154 

b 4x3x5/16 730 154 
15 BV 3x2x1/4 615 95 
15 BD 3x2x1/4 640 152 
1fi V 6x31/2x5/16 591 190 0 717 0 717 0.000 0 430 0430 0000 
16 HT I 8x6x7/16 531 120 1.006 0.420 0.586 0.639 0.252 0.387 

r 8x6x7/16 532 120 1.007 0.421 0.586 0.639 0.253 0.387 
16 HB 6x6x3/8 566 240 
16 D   t 31/2x21/2x5/16 731 153 

b 31/2x21/2x5/16 732 153 
16 BV 3x2x1/4 616 93 
16 BD 3x2x1/4 641 151 
17 V 6x31/2x5/16 59? 187 0.568 0.568 0 000 0341 0341 0.000 
17 HT 1 8x6x1/2 533 120 1.107 0.570 0.573 0.720 0.342 0.378 

r 8x6x1/2 534 120 1.108 0.571 0.537 0.697 0.343 0.354 
17 HB 6x6x1/2 567 240 
17 D   t 3x2x5/16 733 152 

b 3x2x5/16 734 152 
17 BV 3x2x1/4 617 92 

17 BD 3x2x1/4 642 150 
1ft V 6x31/2x5/16 593 183 
18 HT 1 8x6x1/2 535 120 1.026 0.667 0.359 0.637 0.400 0.237 

r 8x6x1/2 536 120 1.026 0.667 0.359 0.637 0.400 0.237 
18 HB 6x6x1/2 568 240 
18 D   t 4x3x5/16 735 151 

b 4x3x5/16 736 151 
18 BV 3x2x1/4 618 90 

IS  BD 3x2x1/4 643 149 

* Factor of Safety for Bending is 1.5, for Tension it is 1.667 
x Element Section Properties Calculated by Hand 



264 
USACERL TR 99/27 

Bay 
19 
1£_ 

19_ 

li. 
2Q_ 
20 

20 
20 

20 
20 
2L 
21 

21 
21 

21_ 
21_ 

22_ 
22 

22_ 
22 

22. 
22. 

23_ 
23 

23_ 
23 

23 
23 
24. 
24 

24 
24 

24 
24 
End 

Mem. Section 
6x31/2x5/16 

HT I 8x6x1/2 
8x6x1/2 

HB 6x6x1/2 
D   b 4x3x5/16 

4x3x5/16 
BV 3x2x1/4 
BD 3x2x1/4 

fi*31/P*S/1fi 
HT I 8x6x1/2 

8x6x1/2 
HB 6x6x1/2 
D   b 3x2x5/16 

3x2x5/16 
BV 3x2x1/4 
BD 

HT 

HB 
D    b 

BV 
BD 

HT 

HB 
D    b 

BV 
BD 

HT I 

HB 
D    b 

BV 
BD 

3x2x1/4 
Ry31/?x5/1fi 
8x6x7/16 
8x6x7/16 
6x6x3/8 
3x21/2x5/16 
3x21/2x5/16 
3x2x1/4 
3x2x1/4 
fi»ai/P*S/1B 
8x6x7/16 
8x6x7/16 
6x6x3/8 

594 
537 
538 
569 

31/2x21/2x5/16 
31/2x21/2x5/16 
3x2x1/4 
3x2x1/4 
fi*aifl*S/1fi 
8x6x7/16 
8x6x7/16 
6x6x3/8 
5x3x5/16 
5x3x5/16 
3x2x1/4 
3x2x1/4 

737 
738 
619 
644 
525_ 
539 
540 
570 
739 
740 
620 
645 
sae_ 
541 
542 
571 
741 
742 
621 
646 
597 
M3_ 
544 
5Z2_ 
743_ 
744 
622 
647 
saa_ 
545 
546 
573 
745 
746 
623 
648 

HT I 

HB 
D    b 

BV 
BD 
EV_ 

fi*ai/9«fi/1fi 
8x6x7/16 
8x6x7/16 
6x6x3/8 
5x31/2x5/16 
5x31/2x5/16 
3x2x1/4 
3x2x1/4 

18-1-85 

529_ 
547 
548 
574 
747 

.enath fin) 
180 
120 
120 
240 

149 
90 

240 

149 

149 
H7_ 
120 
120_ 

148 
148_ 

148 
iZ3_ 
120 
120 
240 
147 
147 
SL 
147 
12Q_ 
120 
120 
240 
146 
146 
85 
146 
1£Z_ 
120 
120 
240 
145 
145 
83 
145 
163 
120 

748 
624 
649 
£Q0_ 

120 
240 
144 
144 
82 
144 

Stress 
Ratio 

PJ8JL 
0.880 

1.012 
1.012 

1.119 
1.119 

1.095 
1.095 

JL5fiL 
1.017 
1.018 

0753 
0.781 
0.570 

* Factor of Safety for Bending is 1.5, for Tension it is 1.667 
x Element Section Properties Calculated by Hand 

Computed 

AXL 

0.670 
0.670 

0.704 

MIL 

0.675 
0.676 

0.584 
0.585 

0,567 
0.421 
0.422 

0753 
0.196 
0.197 

B33 

Mi. 
0.210 

0.308 
0.308 

0.444 
0.444 

0.511 
0.511 

0,000 
0.596 
0.596 

0.000 
0.585 
0.373 

Stress 
Ratio 

0.541 
0.541 

0.626 
0.626 

0.698 
0.699 

0.688 
0.688 

0.340 
0.646 
0.647 

M52_ 
0.504 
0.364 

NO FOS * 

AXL 

0.402 
0.402 

0.422 
0.423 

0.405 
0.406 

0.350 
0.351 

0,340 
0.253 
0.253 

0,452 
0.118 
0.118 

B33 

0132  
0.139 

0.203 
0.203 

0.293 
0.293 

0.337 
0.337 

0,000 
0.393 
0.393 

0000 
0.386 
0.246 
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ComDuted N0FOS* 

Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath Cm) AXL B33 AXL B33 

South 
End 

7S 18-1-85 820 289 1.330 0.174 1.156 0.867 0.104 0.763 

18-1-85 823 95 1.200 0.101 1.099 0.786 0.061 0.725 

North 
End 

1N 18-1-47 835 78 
18-1-47 836 78 
18-1-47 837 78 
18-1-47 838 78 

2N 24-1-74 859 78 1288 0.057 1.230 0.846 0.034 0.812 

24-1-74 86Q 78 0.571 0.057 0.514 0.373 0.034 0.339 

24-1-74 861 78 0.532 0.057 0.475 0.348 0.034 0.314 

24-1-74 862 78 1.054 0.046 1.009 0.694 0.028 0.666 

3N 18-1-70 868 161 
4N 18-1-70 867 181 1.199 0.015 1.184 0.790 0.009 0.781 

5N 18-1-85 873 43 0.568 0.079 0.489 0.370 0.047 0.323 

6N 18-1-85 872 109 1.219 0.181 1.038 0.794 0.109 0.685 

18-1-85 874 52 1.062 0.077 0.985 0.696 0.046 0.650 

7N 18-1-85 871 181 1.077 0.102 0.976 0.705 0.061 0.644 

Knee K1 8x8x1/? 998 186 07fi? ODOR 0.557 0.491 0.123 0.368 

Braces K2 8x8x1/2 999 186 0.800 0.289 0.511 0.511 0.173 0.337 

Total Overstressec Members W      ,    , 0 

* Factor of Safety for Bending is 1.5, for Tension it is 1.667 
x Element Section Properties Calculated by Hand 
All Sections are Double Angles Unless Otherwise Noted 
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Table 9.6. Hangars 44 and 45 Truss T1 with Knee Braces Maximum Wind, Compression. 

ComDuted NO FOR* 

Stress 

Ratio 

Stress 
Ratio 

Bav Mem Section # Lenath (in) K r AXL B33 AXL B33 

v 18-1-85 576 160 

HT 1 8x6x7/16 501 120 
r 8x6x7/16 50? 120 

HB 6x6x3/8 551 240 

D   t 5x31/2x5/16 701 144 1.000 1.328 1.090 0.982 0.107 0.585 0.514 0.071 

b 5x31/2x5/16 70? 144 1.000 1.328 1.041 0.938 0.103 0.559 0.491 0.068 

BV 3x2x1/4 601 82 

BD 3x2x1/4 626 146 
n nnn 

2 
0 

V 

HT  1 

fiv3-1/?yR/1fi 

8x6x7/16 

577 
503 

163 
120 

1,552 1,378 0.RR3 0883 0.000 0.461 0.4M ll.DUU 

X 8x6x7/16 504 120 

2 HB 6x6x3/8 55? 240 

2 D   t 5x3x5/16 703 145 1.000 1.091 1.807 1.620 0.187 0.969 0.845 0.123 

h 5x3x5/16 704 145 1.000 1.091 1.789 1.605 0.184 0.959 0.837 0.121 

2 BV 3x2x1/4 60? 83 

2 BD 3x2x1/4 627 147 
Q V Rx31/?x5/16 578 167 1769 1378 1,241 1,241 0,000 0,647 0,647 0,000 

■3 HT 1 8x6x7/16 505 120 

8x6x7/16 506 120 
"5 HB 6x6x3/8 553 240 1.000 1.879 0.656 0.535 0.121 0.359 0.279 0.080 

3 D   t 31/2x21/2x5/16 705 146 fa>Fe 0.979 

b 31/2x21/2x5/16 706 146 fa>Fe 0.953 

3 BV 3x2x1/4 603 85 

3 BD 3x2x1/4 6?8 148 

4 
4 

V 

HT 1 

6x3-1/2x5/16 
8x6x7/16 

573 
507 

170 
120 

1933 1378 1,080 1,080 0,000 0.563   (J.fth.1 U.UUU — 

x 8x6x7/16 508 120 
4 HB 6x6x3/8 554 240 1.000 1.879 1.118 0.828 0.290 0.623 0.432 0.191 

4 D   t 3x21/2x5/16 707 147 fa>Fe 0.628 

b 3x21/2x5/16 708 147 fa>Fe 0.584 

4 BV 3x2x1/4 604 87 

4 BD 3x2x1/4 629 149 

15 
V 
HT 1 

6x31/2x5/1 fi 
8x6x1/2 

580 
509 

173 

120 
?325 1.607 0653 0.653 0.000    .. 0341 Q,J41 , [MJUW 

x 8x6x1/2 510 120 
5 HB 6x6x1/2 555 240 1.000 1.861 0.989 0.781 0.208 0.545 0.407 0.137 

R D   t 3x2x5/16 709 148 1.000 0.903 0.743 0.569 0.174 0.412 0.297 0.115 
a 

b 3x2x5/16 710 148 1.000 0.903 0.524 0.393 0.131 0.292 0.205 0.086 

5 BV 3x2x1/4 605 88 

5 BD 3x2x1/4 939 150 
c v 6x31/2x5/16 581 177 £  
6 HT 1 8x6x1/2 511 120 

x 8x6x1/2 51? 120 
e HB 6x6x1/2 556 240 1.000 1.861 1.075 0.822 0.253 0.596 0.429 0.167 

6 D   t 4x3x5/16 711 149 

b 4x3x5/16 71? 149 

6 BV 3x2x1/4 606 90 

<?    ,. BD 3x2x1/4 631 151   

* Factor of Safety for Bending is 1.5, for Axial Compression it is 5/3+3/8x(KL/rCc)-1/8x(KL/rCc)A3 
x Element Section Properties Calculated by Hand 
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ComDuted N0FOS* 
Stress 
Ratio 

Stress 
Ratio Bav Mem. Section a Lenath (in) K r AXL B33 AXL B33 

7 V 6x31/2x5/16 582 180 
7 HT I 8x6x1/2 513 120 

r 8x6x1/2 514 120 
7 HB 6x6x1/2 557 240 1000 1.861 0.776 0.594 0.182 0.430 0.310 0.120 
7 D   b 4x3x5/16 713 151 1.000 1.168 1.099 0.798 0.301 0.615 0.416 0.199 

t 4x3x5/16 714 151 1.000 1.168 1.231 0.876 0.355 0.691 0.457 0.234 
7 BV 3x2x1/4 607 90 
7 BD 3x2x1/4 632 149 
ft V 6x31/2x5/16 583 1fl3 2.249 1.670 1099 1099 0.000 0.573 0.573 0.000 
8 HT I 8x6x1/2 §15 120 

r 8x6x1/2 516 120 
8 HB 6x6x1/2 558 240 
8 D   b 3x2x5/16 715 152 fa>Fe t.141 

t 3x2x5/16 716 152 fa>Fe 1.171 
8 BV 3x2x1/4 6Q8 92 
8 PP 3x2x1/4 W? 150 
3 V 6x31/2x5/16 Sfl4 1fi7 3 359 1.670 tftlfi 1.816 onno 0.947 0.947 0.000 
9 HT I 8x6x7/16 517 120 

r 8x6x7/16 519 120 
9 HB 6x6x3/8 559 240 
9 D   b 31/2x21/2x5/16 717 153 fa>Fe 1.278 

t 31/2x21/2x5/16 719 153 fa>Fe 1.288 
9 BV 3x2x1/4 609 93 
9 BD 3x2x1/4 6?4 151 
10 V 6x31/3x5/16 190 1953 1670 ifi«n 1680 onnn 0877 0.877 0.000 
10 HT I 8x6x7/16 519 120 

r 8x6x7/16 52Q 120 
10 HB 6x6x3/8 560 240 
10 D    b 4x3x5/16 719 154 fa>Fe 1.384 

t 4x3x5/16 720 154 fa>Fe 1.395 
10 BV 3x2x1/4 610 95 
10 BD 3x2x1/4 6?5 152 
11 V 6x4x3/8 58.fi 193 2400 3131 1558 1.558 0.000 0.813 0.813 0.000 
11 HT I 8x6x7/16 521 120 1.000 2.562 0.678 0.029 0.650 0.445 0.016 0.429 

r 8x6x7/16 522 120 1.QQQ 2.562 0.707 0.030 0.677 0.463 0.017 0.447 
11 HB 6x6x3/8 561 240 1.QO0 1.879 0.556 0.466 0.090 0.303 0.243 0.059 
11 D   b. 5x3x5/16 721 155 fa>Fe 1.426 

t 5x3x5/16 722 155 fa>Fe 1.426 
11 BV 3x2x1/4 611 97 
11 BP 3x2x1/4 §36 153 
1? V 6x4x3/8 587 197 3.17« 3131 1 537 1.537 0000 0.802 0.802 0.000 
12 HT I 8x6x7/16 523 120 1.000 2.562 1.058 0.349 0.709 0.662 0.194 0.468 

r 8x6x7/16 524 120 1.000 2.562 0.829 0.350 0.480 0.511 0.194 0.317 
12 HB 6x6x3/8 562 240 1.Q0Q 1.879 0.811 0.692 0.119 0.440 0.361 0.079 
12 D   b 5x31/2x5/16 723 156 fa>Fe 0.534 

t 5x31/2x5/16 724 156 fa>Fe 0.539 
12 BV 3x2x1/4 612 98 
12 BD 3x2x1/4 «87™ 154 

* Factor of Safety for Bending is 1.5, for Axial Compression it is 5/3+3/8x(KL/rCc)-1/8x(KL/rCc)A3 
x Element Section Properties Calculated by Hand 
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Bay 

13 

13_ 
11 

14 

14. 
15_ 
15_ 

15_ 

UL 

16 

17_ 
17 

17_ 
17. 

18 

18. 

18 

Mem. 

HT 

HB 

Section 
W14x61 
8x6x7/16 
8x6x7/16 

D   t 

BV 
BD 

HT I 
r 

HB 
D   t 

BV 
BD 

HT I 

HB 
D   t 

BV 
BD 

HT 

HB 
D_L 

BV 
BD 

HT I 

HB 
fi_L 

BV 
BD 

6x6x3/8 
5x31/2x5/16 
5x31/2x5/16 
3x2x1/4 
3x2x1/4 
6x4x3/8 
8x6x7/16 
8x6x7/16 
6x6x3/8 
5x3x5/16 
5x3x5/16 
3x2x1/4 
3x2x1/4 
6x4x3/8 
8x6x7/16 
8x6x7/16 
6x6x3/8 
4x3x5/16 
4x3x5/16 
3x2x1/4 
3x2x1/4 
fi*31/Pv5/1fi 
8x6x7/16 
8x6x7/16 
6x6x3/8 

588 
525 
526 
563 
725 
726 
613 
638 
581. 
527_ 
528 

31/2x21/2x5/16 
31/2x21/2x5/16 
3x2x1/4 
3x2x1/4 
fi*31/?*5/16 
8x6x1/2 
8x6x1/2 
6x6x1/2 
3x2x5/16 
3x2x5/16 
3x2x1/4 
3x2x1/4 

HT 

HB 
D   t 

BV 
BD 

R*31/Px5/16 

564 
727 
728 
614 
m. 
sao. 
529 
530 
565 
729 
730 
615 
640 
£91. 
531 
532 
5§6_ 
731 
732 
616 
641 
2j3Jm„ 

521 
534 
567 
733 
734 

Length fin) 
200 
120 
120 
240 
156 
156 
SS_ 
154 
197 
120 
120 
240 
155 
155 
97 
153 
m. 
120 
12Q_ 
240 
154 
154 
35 
152 
iao_ 
120 
120 
240 
153 
153 
93. 
151 
187 
120 
120 
240 
152 

617 
642 

8x6x1/2 
8x6x1/2 
6x6x1/2 
4x3x5/16 
4x3x5/16 
3x2x1/4 
3x2x1/4 

523_ 
535 
526_ 
568 
735 
736 
618 
643 

152 
2L 
150 
1B3_ 
120 
120 
240 
151 
151 
§Q_ 
149 

1.000 2.562 

1.000 2.562 

1QPJL 

2099 
1.000 
1.000 

2221. 

1SQ8_ 

2.317 

Stress 
Ratio 

0.829 

1JZL 0.821 
fa>Fe 
fa>Fe 

LfiZ3_ 
15J2. 
2.562 

2J2L 

IfiZQ. 

2J2L 

Computed 

AXL 

1.057 

ML 
0.707 
0.678 

fa>Fe 
fa>Fe 

1528. 

fa>Fe 
fa>Fe 

usaa. 

fa>Fe 
fa>Fe 

1584 

PP?? 

1.000 
1.000 
1.000 

lfiZÜ- 

1.861 
1.272 
1.272 

fa>Fe_ 

0.352 
0.351 
0.692 

1.647 
M23_ 
0.033 

1,528 

1698 

1584. 

fa>Fe 

0,928 

0.755 

U3L 
ins8_ 

B33 

0.477 
0.706 
0.129 

0.928 

0.578 
0.859 
0.781 

0.674 
0.646 

MOD- 

MOIL 

Stress 
Ratio AXL 

0.510 
0.661 
0.446 
0.536 
0.531 

M59_ 
Ma3_ 
0.445 

1.416 
1.416 

SUSI. 

12§3_ 
11.372 

0.886 

1.276; 
1,265 

MQÜ. 

MQQ- 

0.177 
0.338 
0.288 

M2fi_ 

IFOS* 

0.196 
0.195 
0.361 

0,859 
0.018 
0.018 

0,797 

M8fi_ 

1156 
1.126 

QAM- 

0.418 
0.672 
0.598 

M2S_ 

0,484 

0.302 
0.448 
0.408 

* Factor of Safety for Bending is 1.5, for Axial Compression it is 5/3+3/8x(KUrCc)-1/8x(KL/rCc)A3 
x Element Section Properties Calculated by Hand 

0.315 

B33 

0.466 
0.085 

0,000 
0.445 
0.426 

noon 

MQ0_ 

noon 

oooo 

0.117 
0.223 
0.190 
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ComDuted NOFOS* 

Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath (in) K r AXL B33 AXL B33 

19 V 6x31/2x5/16 594 180 
19 HT I 8x6x1/2 537 120 

r 8x6x1/2 538 120 
19 HB 6x6x1/2 569 240 1.000 1.861 1,040 0.798 0.242 0.576 0.416 0.160 

19 D   b 4x3x5/16 737 149 
t 4x3x5/16 738 149 

19 BV 3x2x1/4 619 90 
19 BD 3x2x1/4 644 149 
20 V 6x31/2x5/16 595 177 

20 HT I 8x6x1/2 539 120 
r 8x6x1/2 540 120 

20 HB 6x6x1/2 570 240 1.000 1.861 0.952 0.753 0.199 0.524 0.393 0.131 

20 D   b 3x2x5/16 739 148 1.000 0.903 0.570 0.431 0.139 0.317 0.225 0.092 

t 3x2x5/16 740 148 1.000 0-903 0.793 0.605 0.188 0.440 0.316 0.124 

20 BV 3x2x1/4 620 88 
20 BD 3x2x1/4 645 148 
21 V 6x31/2x5/1 fi ffflfi 173 2.278 1.670 0869 0869 o.ooo 0.453 0 4R3 0.000 

21 HT I 8x6x7/16 541 120 1.000 2.562 0.511 0.303 0.209 0.306 0.168 0.138 

r 8x6x7/16 542 120 1.000 2.562 0.525 0.316 0.209 0.314 0.176 0.138 

21 HB 6x6x3/8 571 240 1.000 1.879 1:075 0.799 0.276 0.599 0.417 0.182 

21 D    b 3x21/2x5/16 741 147 fa>Fe 0.598 

t 3x21/2x5/16 742 147 fa>Fe 0.641 

21 BV 3x2x1/4 621 87 
21 BD 3x2x1/4 646 147 
22 V 6x31/2x5/16 597 170 1.884 1.378 1575 1575 oono 0822 0.822 0.000 

22 HT I 8x6x7/16 543 120 
r 8x6x7/16 544 120 

22 HB 6x6x3/8 572 240 1.000 1.879 0:589 0.469 0.120 0.324 0.245 0.079 

22 D    b 31/2x21/2x5/16 743 146 fa>Fe 0.966 

t 31/2x21/2x5/16 744 146 fa>Fe 0.993 

22 BV 3x2x1/4 622 85 
22 BD 3x2x1/4 647 146 
23 V 6x31/2x5/16 59ft 167 1.716 137ft 1.610 1610 0000 0 840 0.840 0.000 

23 HT I 8x6x7/16 545 120 
r 8x6x7/16 546, 120 

23 HB 6x6x3/8 573 240 
23 D   b 5x3x5/16 745 145 1.000 1.091 1.799 1.613 0.186 0.964 0.842 0.123 

t 5x3x5/16 74(? 145 1.000 1.091 1.817 1.628 0.189 0.974 0.849 0.125 

23 BV 3x2x1/4 623 83 
23 BD 3x2x1/4 648 145 
24 V 6x31/2x5/16 599 163 1502 1378 1214 1214 oooo 0 633 0633 n.noo 
24 HT I 8x6x7/16 547 120 

r 8x6x7/16 548 120 
24 HB 6x6x3/8 574 240 
24 D   b 5x31/2x5/16 747 144 1.000 1.328 0.952 0.859 0.093 0.511 0.450 0.061 

t 5x31/2x5/16 748 144 1.000 1.328 1.001 0.904 0.097 0.537 0.473 0.064 

24 BV 3x2x1/4 (?24 82 
24 BD 3x2x1/4 649 144 
End FV 18-1-85 fion 160 

* Factor of Safety for Bending is 1.5, for Axial Compression it is 5/3+3/8x(KL7rCc)-1/8x(KL/rCc)A3 
x Element Section Properties Calculated by Hand 
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ComDuted N0FOS* 

Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath fin) K r AXL B33 AXL B33 

South 7S 18-1-85 8?n 289 1.000 7.723 1.004 0.083 0.921 0.655 0.047 0.608 
0.577 18-1-85 823 95 1.000 7.723 0.895 0.021 0.874 0.589 0.012 

North 
End 

1N 18-1-47 815 78 1.000 7?fi? 0 529 (1013 0.51 ß 0,348 0008 0,341 
18-1-47 836 78 

18-1-47 837 78 

18-1-47 838 78 1.000 7.262 0.523 0.013 0.510 0.344 0.008 0.337 

2N 24-1-74 859 78 1.000 9.542 1.381 0.017 1.363 0.910 0.010 0.900 

24-1-74 RfiO 78 1.000 9.542 0.746 0.033 0.713 0.490 0.020 0.471 

24-1-74 fifil 78 1.000 9.542 0.628 0.017 0.610 0.413 0.010 0.403 

24-1-74 Rfi? 78 1.000 9.542 1.252 0-033 1.219 0.824 0.020 0.805 

3N 18-1-70 888 161 

4N 18-1-70 887 181 1.000 7.485 1.560 0.117 1.443 1.020 0.067 0.952 

5N 18-1-85 873 43 

6N 18-1-85 87? 109 1.000 2.611 1014 0.120 0.894 0.657 0.067 0.590 

18-1-85 874 52 1.000 2.611 0.871 0.021 0.850 0.573 0.012 0.561 

7N 18-1-85 871 181 1.000 7.723 1.404 0.142 1.263 0.915 0.082 0.834 

Knee 
Braces 

K1 8x8x1/2 998 18fi 1.000 2.505 0707 0.198 0508 0,443 0.106 0,335 

K2 8x8x1/2 999 186 1.000 2.505 0.838 0.315 0.523 0.514 0.169 0.345 

Total Overstrfissp dJdfill to ffi 17 

* Factor of Safety for Bending is 1.5, for Axial Compression it is 5/3+3/8x(KL/rCc)-1/8x(KL/rCc)A3 
x Element Section Properties Calculated by Hand 
All Sections are Double Angles Unless Otherwise Noted 
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Table 9.7. Hangars 44 and 45 Truss T1 with Knee Braces Average Wind, Tension. 

ComDuted N0FOS* 

Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath (in) AXL B33 AXL B33 

V 18-1-85 576 160 
HT I 8x6x7/16 501 120 

r 8x6x7/16 502 120 0.608 0.154 0.454 0.392 0.092 0.300 
HB 6x6x3/8 551 240 
D   t 5x31/2x5/16 701 144 

b 5x31/2x5/16 702 144 
BV 3x2x1/4 601 82 
BD 3x2x1/4 626 146 

2 V 6x3-1/2x5/16 577 163 0 624 0624 o.ooo 0 374 0 374 0.000 
2 HT I 8x6x7/16 503 120 0.810 0.331 0.479 0.515 0.199 0.316 

r 8x6x7/16 504 120 0.810 0.331 0.479 0.515 0.199 0.316 
2 HB 6x6x3/8 552 240 
2 D   t 5x3x5/16 703 145 

b 5x3x5/16 704 145 
2 BV 3x2x1/4 602 83 
2 BD 3x2x1/4 627 147 
3 V 6x31/2x5/16 57fi 167 
3 HT I 8x6x7/16 505 120 0.834 0.448 0.386 0.524 0.269 0.255 

r 8x6x7/16 506 120 0.833 0.447 0.386 0.523 0.268 0.255 
3 HB 6x6x3/8 553 240 
3 D   t 31/2x21/2x5/16 705 146 

b 31/2x21/2x5/16 706 146 
3 BV 3x2x1/4 603 85 
3 BD 3x2x1/4 628 148 
4 V 6x3-1/?xR/16 579 170 
4 HT I 8x6x7/16 507 120 0.816 0.489 0.327 0.509 0.293 0.216 

r 8x6x7/16 508 120 0.816 0.489 0.327 0.509 0.293 0.216 
4 HB 6x6x3/8 554 240 
4 D   t 3x21/2x5/16 707 147 

b 3x21/2x5/16 708 147 
4 BV 3x2x1/4 604 87 
4 BD 3x2x1/4 629 149 
5 V 6x31/2x5/16 173 
5 HT I 8x6x1/2 509 120 0.745 0.513 0.232 0.461 0.308 0.153 

r 8x6x1/2 510 120 0.744 0.512 0.232 0.460 0.307 0.153 

5 HB 6x6x1/2 555 240 
5 D   t 3x2x5/16 709 148 

b 3x2x5/16 710 148 
5 BV 3x2x1/4 605 88 
5 BD 3x2x1/4 ß?P 150 
fi V 6x31/2x5/16 581 177 
6 HT I 8x6x1/2 511 120 0.653 0.492 0.161 0.401 0.295 0.106 

r 8x6x1/2 512 120 0.653 0.492 0.161 0.401 0.295 0.106 
6 HB 6x6x1/2 556 240 
6 D   t 4x3x5/16 711 149 

b 4x3x5/16 712 149 
6 BV 3x2x1/4 606 90 
6 BD 3x2x1/4 631 151 

* Factor of Safety for Bending is 1.5, for Tension it is 1.667 
x Element Section Properties Calculated by Hand 
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nnmouted NO FOR * 

Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath fin) AXL B33 AXL B33 

7 V 6x31/2x5/16 582 180 
7 HT I 8x6x1/2 513 120 0.746 0.490 0.256 0.463 0.294 0.169 

r 8x6x1/2 514 120 0.746 0.490 0.256 0.463 0.294 0.169 

7 HB 6x6x1/2 557 240 
7 D   b 4x3x5/16 713 151 

t 4x3x5/16 714 151 
7 BV 3x2x1/4 607 90 
7 BD 3x2x1/4 632 149 
a V 6x31/2x5/16 583 183 
S HT I 8x6x1/2 515 120 0.806 0.427 0.379 0.506 0.256 0.250 

r 8x6x1/2 516 120 0.806 0.427 0.379 0.506 0.256 0.250 

8 HB 6x6x1/2 558 240 
8 D   b 3x2x5/16 715 152 

t 3x2x5/16 716 152 
8 BV 3x2x1/4 608 92 
8 BD 3x2x1/4 633 150 
g V Rx31/?xR/16 584 187 
9 HT I 8x6x7/16 517 120 0.739 0.327 0.412 0.468 0.196 0.272 

r 8x6x7/16 518 120 0.738 0.326 0.412 0.468 0.196 0.272 

9 HB 6x6x3/8 559 240 
9 D   b 31/2x21/2x5/16 717 153 

t 31/2x21/2x5/16 718 153 
9 BV 3x2x1/4 609 93 
9 BD 3x2x1/4 634 151 
10 V 6x31/?x5/1fi 585 190 nsnn nsnn nnnn nsnn 0300 0000 

10 HT I 8x6x7/16 519 120 0.607 0.193 0.414 0.389 0.116 0.273 

r 8x6x7/16 520 120 0.607 0.193 0.414 0.389 0.116 0.273 

10 HB 6x6x3/8 560 240 
10 D   b 4x3x5/16 719 154 

t 4x3x5/16 720 154 
10 BV 3x2x1/4 610 95 
10 BD 3x2x1/4 635 152 
11 V 6x4x3/8 586 193 
11 HT I 8x6x7/16 521 120 

r 8x6x7/16 522 120 
11 HB 6x6x3/8 561 240 0.681 0.620 0.061 0.412 0.372 0.040 

11 D   b 5x3x5/16 721 155 
t 5x3x5/16 722 155 

11 BV 3x2x1/4 611 97 
11 BD 3x2x1/4 636 153 
1? V 6x4x3/8 587 197 0.557 0SR7 nnnn 0.334 0.334 0000 

12 HT I 8x6x7/16 523 120 
r 8x6x7/16 524 120 

12 HB 6x6x3/8 562 240 1.035 0.983 0.052 0.624 0.590 0.034 

12 D   b 5x31/2x5/16 723 156 0.514 0.471 0.043 0.311 0.283 0.028 

t 5x31/2x5/16 724 156 0.517 0.474 0043 0.313 0.284 0.028 

12 BV 3x2x1/4 612 98 
12 BD 3x2x1/4 637 154 

* Factor of Safety for Bending is 1.5, for Tension it is 1.667 
x Element Section Properties Calculated by Hand 
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ComDuted NO FOS * 
Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath (in) AXL B33 AXL B33 

13 V W14X61 588 200 
13 HT I 8x6x7/16 525 120 

r 8x6x7/16 526 120 
13 HB 6x6x3/8 563 240 1.035 0.983 0.052 0.624 0.590 0.034 

13 D   t 5x31/2x5/16 725 156 
b 5x31/2x5/16 726 156 

13 BV 3x2x1/4 613 98 

1? BD 3x2x1/4 638 154 
14 V 6x4x3/8 589 197 0.55R 0556 n.ooo 0.334 0.334 0.000 
14 HT I 8x6x7/16 527 120 

r 8x6x7/16 528 120 
14 HB 6x6x3/8 564 240 0.681 0.620 0.061 0.412 0.372 0.040 
14 D   t 5x3x5/16 727 155 

b 5x3x5/16 728 155 
14 BV 3x2x1/4 614 97 
14 BD 3x2x1/4 639 153 
15 V 6x4x3/8 59f) 193 
15 HT I 8x6x7/16 529 120 0.606 0.192 0.414 0.388 0.115 0.273 

r 8x6x7/16 530 120 0.606 0.192 0.414 0.388 0.115 0.273 

15 HB 6x6x3/8 565 240 
15 D   t 4x3x5/16 729 154 

b 4x3x5/16 730 154 
15 BV 3x2x1/4 615 95 
15 BD 3x2x1/4 640 152 
1fi V 6x31/2x5/16 531 190 
16 HT I 8x6x7/16 531 120 0.737 0.325 0.412 0.467 0.195 0.272 

r 8x6x7/16 532 120 0.738 0.326 0.412 0.468 0.196 0.272 
16 HB 6x6x3/8 556 240 
16 D   t 31/2x21/2x5/16 731 153 

b 31/2x21/2x5/16 732 153 
16 BV 3x2x1/4 616 93 
16 BD 3x2x1/4 641 151 
17 V 6x31/2x5/16 592 187 
17 HT I 8x6x1/2 533 120 0.803 0.425 0.378 0.504 0.255 0.249 

r 8x6x1/2 534 120 0.804 0.426 0.378 0.505 0.256 0.249 
17 HB 6x6x1/2 567 240 
17 D   t 3x2x5/16 733 152 

b 3x2x5/16 734 152 
17 BV 3x2x1/4 617 92 
17 BD 3x2x1/4 642 150 
1ft V 6x31/2x5/16 593 183 
18 HT I 8x6x1/2 535 120 0.750 0.480 0.270 0.466 0.288 0.178 

r 8x6x1/2 536 120 0.750 0.480 0.270 0.466 0.288 0.178 
18 HB 6x6x1/2 568 240 
18 D   t 4x3x5/16 735 151 

b 4x3x5/16 736 151 
18 BV 3x2x1/4 618 90 
18 BD 3x2x1/4 643 149 

* Factor of Safety for Bending is 1.5, for Tension it is 1.667 
x Element Section Properties Calculated by Hand 
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Bay 
19 
19 

19 
19 

19 
19 
20. 
20 

2Q_ 
20 

20. 
20. 

2i_ 
21 

21_ 
21_ 

22_ 
22 

22 
22 

22_ 
22_ 

23_ 
23 

23_ 
23 

23. 
23. 

24. 
24 

24 
24 

24 
24 
End 

vlem. 

HT 

HB 

Section 
6x31/2x5/16 
8x6x1/2 
8x6x1/2 
6x6x1/2 

D   b 4x3x5/16 
4x3x5/16 

BV 3x2x1/4 

BD 3x2x1/4 
6x31/2x5/16 

HT I 8x6x1/2 
8x6x1/2 

HB 6x6x1/2 

D   b 3x2x5/16 

BV 
BD 

HT 

HB 
D    b 

BV 
BD 

HT I 

HB 
D    b 

BV 
BD 

HT 

HB 
D    b 

BV 
BD 

HT I 

HB 
D    b 

3x2x5/16 
3x2x1/4 
3x2x1/4 
fiyaifflcS/1fi 
8x6x7/16 
8x6x7/16 
6x6x3/8 
3x21/2x5/16 
3x21/2x5/16 
3x2x1/4 
3x2x1/4 
6*31/9x5/16 

8x6x7/16 
8x6x7/16 
6x6x3/8 

594 

31/2x21/2x5/16 
31/2x21/2x5/16 
3x2x1/4 
3x2x1/4 

6x31/2x5/16 
8x6x7/16 
8x6x7/16 
6x6x3/8 
5x3x5/16 
5x3x5/16 
3x2x1/4 
3x2x1/4 
6x31/2x5/16 

8x6x7/16 
8x6x7/16 
6x6x3/8 
5x31/2x5/16 

.enath (in) 
180 

537 
538 
569 

120 
120 
240 

737 
738 
619 90 
644 
525_ 
539 
540 
570 240 
739 
740 
620 
645 
596- 
541 
542 
571 
741 
742 
£2L 
646 
527_ 
543 
544 
572 
743 
744 
622 
647 
598_ 
545 
546 
573 
745 
746 
623 
648 
S99_ 
547 
548 
574 
747 

BV 
BD 
FV 

5x31/2x5/16 
3x2x1/4 
3x2x1/4 

18-1-85 

748 
624 
649 
fiQQ_ 

Stress 
Ratio 

149 
149 

149 
1ZL 
120 
120 

148 
148 

148 
1Z3_ 
120 
120 
240 
147 
147 
87 
147 
12D_ 
120 
120 
240 
146 
146 
85 
146 

IfiL. 
120 
120 
240 
145 
145 
83 
145 
1£3_ 
120 
120 
240 
144 
144 
82 
144 

0.651 
0.651 

Computed 

0.743 
0.743 

0.822 
0.822 

0.844 
0.844 

0.809 
0.809 

0.654 
0.621 

* Factor of Safety for Bending is 1.5, for Tension it is 1.667 
x Element Section Properties Calculated by Hand 

AXL 

0.490 
0.490 

0.510 
0.510 

0.497 
0.497 

0.434 
0.434 

0.306 
0.306 

0654 
0.118 

0.161 
0.161 

0.233 

B33 
Stress 
Ratio 

0.400 
0.400 

0.233 

0.325 
0.325 

0.410 
0.410 

0.503 
0.503 

NO FOS' 

0.460 
0.460 

0.513 
0.513 

0.531 
0.531 

0.516 
0.516 

0.000 
0.503 

0 39? 
0.403 

AXL 

0.294 
0.294 

0.306 
0.306 

0.298 
0.298 

0.260 
0.260 

0.184 
0.184 

0.392 
0.071 

B33 

0.106 
0.106 

0.154 
0.154 

0.215 
0.215 

0.271 
0.271 

0.332 
0.332 

0000 
0.332 
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ComDuted N0FOS* 

Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath (in) AXL B33 AXL B33 

South 
End 

7S 18-1-85 820 289 1.330 0.174 1.156 0.867 0.104 0.763 
18-1-85 823 95 1.260 0.101 1.099 0.786 0.061 0.725 

North 
End 

1N 18-1-47 835 78 
18-1-47 ?3? 78 
18-1-47 837 78 
18-1-47 839 78 

2N 24-1-74 859 78 1.287 0.057 1.230 0.846 0.034 0.812 
24-1-74 860 78 0.571 0.057 0.514 0.373 0.034 0.339 
24-1-74 861 78 0.532 0.057 0.475 0.348 0.034 0.314 
24-1-74 862 78 1.055 0.046 1.009 0.694 0.028 0.666 

3N 18-1-70 868 161 
4N 18-1-70 867 181 1.199 0.015 1.184 0.790 0.009 0.781 
5N 18-1-85 ?73 43 0.568 0.079 0.489 0.370 0.047 0.323 

6N 18-1-85 872 109 1.219 0.181 1.038 0.794 0.109 0.685 
18-1-85 874 52 1.062 0.077 0.985 0.696 0.046 0.650 

7N 18-1-85 871 181 1.078 0.102 0.976 0.705 0.061 0.644 

Knee K1 flyfivl/? 99fi 1fifi 0 7fi? n?f)5 0 557 0.491 0.123 0.368 
Braces K2 8x8x1/2 999 186 0.800 0.289 0.511 0.511 0.173 0.337 

Total Overstressec Memhfirs m 0 

* Factor of Safety for Bending is 1.5, for Tension it is 1.667 
x Element Section Properties Calculated by Hand 
All Sections are Double Angles Unless Otherwise Noted 



276 

8. Hani gars 44 and 4J 

USACERL TR 99/27 

Table 9. > Truss T1 with \ (nee Br aces A) /erage Wind, Compression. 

ComDuted N0FOS* 

Stress 
Ratio 

Stress 
Ratio Bav Mem Section # Lenath (in) K r AXL B33 AXL B33 

V 18-1-85 576 160 

HT 1 8x6x7/16 501 1?0 

r 8x6x7/16 502 120 

HB 6x6x3/8 551 240 

D   t 5x31/2x5/16 701 144 1.000 1.328 0.885 0.805 0.080 0.474 0.422 0.053 

b 5x31/2x5/16 70? 144 1.000 1.328 0.829 0.752 0.077 0.445 0.394 0.051 

BV 3x2x1/4 601 82 

BD 3x2x1/4 R?6 146 
0 v 6x3-1/2x5/16 577 163 1.552 1.378 0 885 0885 0,000 0462 0 46? 0,000 
2 

Y 

HT 1 8x6x7/16 503 120 

r 8x6x7/16 504 120 

2 HB 6x6x3/8 55? 240 

2 D   t 5x3x5/16 703 145 1.000 1.091 1.421 1.308 0.114 0.758 0.682 0.075 

b 5x3x5/16 704 145 1.000 1.091 1.383 1.272 0.110 0.736 0.664 0.073 

2 BV 3x2x1/4 60? 83 
2 BD 3x2x1/4 627 147 
0 v Rv11/?x5/16 578 167 1769 1378 1257 1PS7 nooo 0656 0,656 0,000 
0  
3 HT 1 8x6x7/16 505 120 

r 8x6x7/16 ROfi 120 
3 HB 6x6x3/8 553 240 1.000 1.879 0.683 0.557 0.125 0.373 0.291 0.083 

3 D   t 31/2x21/2x5/16 705 146 8.023 0.736 

b 31/2x21/2x5/16 706 146 2.300 0.698 

3 BV 3x2x1/4 603 85 
3 BD 3x2x1/4 628 148 
4 V fix3-1/?x5/16 579 170 1933 1378 1fW9S 1M9 0,000 0573 0573 0 000 

4 HT 1 8x6x7/16 507 120 

r 8x6x7/16 508 120 
4 HB 6x6x3/8 554 240 1.000 1.879 1.046 0.815 0-231 0.578 0.425 0.152 

4 D   t 3x21/2x5/16 707 147 2.300 0.468 

b 3x21/2x5/16 708 147 1.000 0.937 1.519 0.876 0.643 0.881 0.457 0.424 

4 BV 3x2x1/4 604 87 

4 BD 3x2x1/4 629 149 
K V fix31/?x5/1fi 580 173 2325 1.607 0 673 0R73 nnoo 0,351 0,351   ■ nooo 

5 HT 1 8x6x1/2 509 120 

r 8x6x1/2 51Q 120 

5 HB 6x6x1/2 555 240 1.000 1.861 0.858 0.707 0.151 0.469 0.369 0.100 

5 D   t 3x2x5/16 709 148     ' 1.000 0.903 0.601 0.474 0.127 0.331 0.247 0.084 

b 3x2x5/16 710 148 
5 BV 3x2x1/4 605 88 
5 BD 3x2x1/4 630 150 
c V 6x31/2x5/16 581 177 
6 HT 1 8x6x1/2 511 120 

r 8x6x1/2 51? 120 

6 HB 6x6x1/2 556 240 1.000 1.861 0.879 0.712 0.167 0.482 0.371 0.110 

6 D   t 4x3x5/16 711 149 

b 4x3x5/16 71? 149 
6 BV 3x2x1/4 fiOfi 90 

6 BD 3x2x1/4 631 151 

* Factor 
x Elemer 

3f Safety f 
t Section 

or Bending is 1.5, for Axial Compressic 
Properties Calculated by Hand 

n it is 5/3 +3/8x(KU rCc)-1/8x(H ;iVrCc)A3 
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ComDuted N0FOS* 

Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath (in) K r AXL B33 AXL B33 

7 V 6x31/2x5/16 582 180 
7 HT I 8x6x1/2 513 120 

r 8x6x1/2 514 120 
7 HB 6x6x1/2 557 240 1.000 1.861 0.630 0.499 0.131 0.347 0.260 0.086 

7 D   b 4x3x5/16 713 151 1.000 1.168 0.899 0.694 0.204 0.497 0.362 0.135 

t 4x3x5/16 714 151 1.000 1.168 0.979 0.753 0.226 0.542 0.393 0.149 

7 BV 3x2x1/4 507 90 

7 BD 3x2x1/4 632 149 

fi V 6x31/2x5/16 5fl3 183 2249 1.670 1 003 1003 0000 0.523 0.523 0.000 
8 HT I 8x6x1/2 515 120 

r 8x6x1/2 516 120 

8 HB 6x6x1/2 558 240 
8 D   b 3x2x5/16 715 152 fa>Fe 0.886 

t 3x2x5/16 716 152 fa>Fe 0.896 
8 BV 3x2x1/4 608 92 

8 BD 3x2x1/4 5» 150 

9 V 6x31/2x5/16 584 187 2.359 1670 1:707 1707 0.000 0.891 0.891 0.000 

9 HT I 8x6x7/16 517 120 

r 8x6x7/16 51? 120 

9 HB 6x6x3/8 559 240 

9 D   b 31/2x21/2x5/16 717 153 fa>Fe 0.921 

t 31/2x21/2x5/16 718 153 fa>Fe 0.921 

9 BV 3x2x1/4 9Q9 93 
9 BD 3x2x1/4 634 151 

10 V 6x31/2x5/16 58.5 190 1.953 1670 IM* 1.569 0 000 0 819 0 819 0.000 
10 HT I 8x6x7/16 519 120 

r 8x6x7/16 52Q 120 
10 HB 6x6x3/8 5W 240 
10 D   b 4x3x5/16 719 154 fa>Fe 0.958 

t 4x3x5/16 720 154 fa>Fe 0.959 
10 BV 3x2x1/4 610 95 
10 BD 3x2x1/4 635 152 

11 V 6x4x3/8 üflfi 193 ?400 2131 1:475 'J;ä 1475 0000 0 770 0.770 0.000 
11 HT I 8x6x7/16 521 120 

r 8x6x7/16 522 120 1.000 2.562 0.506 0.069 0.437 0.327 0.038 0.288 
11 HB 6x6x3/8 561 240 
11 D   b 5x3x5/16 7?1 155 2.394 0.968 

t 5x3x5/16 722 155 2.394 0.968 

11 BV 3x2x1/4 611 97 
11 BD 3x2x1/4 §36 153 
12 V 6x4x3/8 587 197 2178 2131 1M83     i 1.483 0.000 0 774 0774 oonn 
12 HT I 8x6x7/16 523 120 1.000 2.562 0.736 0.283 0.453 0.456 0.157 0.299 

r 8x6x7/16 524 120 1.000 2.562 0.585 0.283 0.302 0.357 0.157 0.199 

12 HB 6x6x3/8 562 240 1.000 1.879 0.687 0.587 0.100 0.372 0.306 0.066 

12 D   b 5x31/2x5/16 723 156 3.248 0.396 

t 5x31/2x5/16 724 156 3.613 0.402 

12 BV 3x2x1/4 612 98 
12 BD 3x2x1/4 ß37 154 

* Factor of Safety for Bending is 1.5, for Axial Compression it is 5/3+3/8x(KL/rCc)-1/8x(KL/rCc)A3 
x Element Section Properties Calculated by Hand 
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ComDuted N0FOS* 

Stress 
Ratio 

Stress 

Ratio Bav Mem. Section # Lenath (in) K r AXL B33 AXL B33 

13 V W14x61 588 200 

13 HT I 8x6x7/16 525 120 1.000 2.562 0.581 0.298 0.283 0.352 0.166 0.187 

r 8x6x7/16 5?6 120 1.000 2.562 0.723 0.298 0.425 0.446 0.166 0.281 

13 HB 6x6x3/8 563 240 1.000 1.879 0.690 0.587 0.104 0.375 0.306 0.069 

13 D   t 5x31/2x5/16 725 156 3.580 0.401 

b 5x31/2x5/16 7?6 156 3.223 0.396 

13 BV 3x2x1/4 613 98 

13 BD 3x2x1/4 638 154 

14 V fix4x3/8 W) 197 2.099 1.673 12R1 1261 0.000 0,658 0.658 0.000 
14 HT I 8x6x7/16 527 120 1.000 2.562 0.508 0.099 0.409 0,325 0.055 0.270 

r 8x6x7/16 5?8 120 

14 HB 6x6x3/8 564 240 

14 D   t 5x3x5/16 7?7 155 2.388 0.966 

b 5x3x5/16 728 155 2.387 0.966 

14 BV 3x2x1/4 614 97 

14 BD 3x2x1/4 ??? 153 

15 V 6x4x3/8 ^90 193 2.323 2.131 124? 124? 0000 0,648 0,648 0,000 
15 HT I 8x6x7/16 529 120 

r 8x6x7/16 530 120 

15 HB 6x6x3/8 565 240 

15 D   t 4x3x5/16 729 154 fa>Fe 0.942 

b 4x3x5/16 730 154 fa>Fe 0.936 

15 BV 3x2x1/4 61 !> 95 

15 BD 3x2x1/4 64Q 152 

1fi V 6x31/2x5/16 "i91 190 1.908 1670 1307 1307 nnnn 0,682 OfiR? 0,000 
16 HT I 8x6x7/16 531 120 

r 8x6x7/16 532 120 

16 HB 6x6x3/8 566 240 

16 D   t 31/2x21/2x5/16 731 153 fa>Fe ' 0.866 

b 31/2x21/2x5/16 732 153 fa>Fe 0.864 

16 BV 3x2x1/4 616 93 

16 BD 3x2x1/4 641 151 

17 V 6x31/2x5/16 59? 187 2317 2.131 fara 1368 0000 0,714 0,714 nnno 

17 HT I 8x6x1/2 533 120 
r 8x6x1/2 534 120 

17 HB 6x6x1/2 567 240 
17 D   t 3x2x5/16 733 152 fa>Fe 0.827 

b 3x2x5/16 734 152 fa>Fe 0.816 

17 BV 3x2x1/4 617 92 

17 BD 3x2x1/4 642 150 

18 V 6x31/2x5/16 W 183 2.222 1.670 0.826 0 826 0.000 0 431 0431 0 000 

18 HT I 8x6x1/2 535 120 
r 8x6x1/2 536 120 

18 HB 6x6x1/2 568 240 1.000 1.861 0.525 0.407 0.118 0.290 0.212 0.078 

18 D   t 4x3x5/16 735 151 1.000 1.272 0.860 0.669 0.191 0.475 0.349 0.126 

b 4x3x5/16 736, 151 1.000 1.272 0.784 0.609 0.175 0.433 0.318 0.116 

18 BV 3x2x1/4 618 90 

1?     BD 3x2x1/4 64? , 149 

* Factor of Safety for Bending is 1.5, for Axial Compression it is 5/3+3/8x(KL/rCc)-1/8x(KL/rCc)A3 
x Element Section Properties Calculated by Hand 
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ComDuted NO FOS * 

Stress 

Ratio 

Stress 

Ratio Bav Mem. Section # Lenath fin) K r AXL B33 AXL B33 
19 V 6x31/2x5/16 594 180 
19 HT I 8x6x1/2 537 120 

r 8x6x1/2 538 120 
19 HB 6x6x1/2 569 240 1.000 1.861 0.729 0.584 0.144 0.400 0.305 0.095 

19 D   t> 4x3x5/16 737 149 

t 4x3x5/16 738 149 

19 BV 3x2x1/4 619 90 
19 BD 3x2x1/4 644 149 
20 V 6x31/2x5/16 595 177 
20 HT I 8x6x1/2 539 120 

r 8x6x1/2 540 120 
20 HB 6x6x1/2 570 240 1.QÖ0 1-861 0.684 0.560 0.157 0.396 0.292 0.104 

20 D    b 3x2x5/16 739 148 
t 3x2x5/16 74Q 148 

20 BV 3x2x1/4 620 88 
20 BD 3x2x1/4 645 148 
21 V 6x31/2x5/1 fi 59fi 173 2 278 1670 0 890 0 890 onno 0 464 0.464 0.000 

21 HT I 8x6x7/16 541 120 
r 8x6x7/16 542 120 

21 HB 6x6x3/8 571 240 1.000 1.879 0.799 0.642 0.157 0.439 0.335 0.104 

21 D   b 3x21/2x5/16 741 147 1.000 0.937 1.552 0.881 0.671 0.903 0.460 0.443 

t 3x21/2x5/16 742 147 2.430 0.470 

21 BV 3x2x1/4 ?21 87 
21 BD 3x2x1/4 646 147 
22 V 6x31/2x5/16 597 170 1.884 1378 1282 1.282 0.000 0669 0.669 0.000 

22 HT I 8x6x7/16 543 120 
r 8x6x7/16 544 120 

22 HB 6x6x3/8 572 240 1.000 1-879 0.579 0.468 0.111 0.317 0.244 0.073 

22 D   b 31/2x21/2x5/16 743 146 fa>Fe 0.761 

t 31/2x21/2x5/16 744 146 fa>Fe 0.799 

22 BV 3x2x1/4 622 85 
22 BD 3x2x1/4 647 146 
23 V 6x31/2x5/16 598 167 1716 1378 1375 1375 0.000 0.717 0.717 0.000 

23 HT I 8x6x7/16 545 120 
r 8x6x7/16 546 120 

23 HB 6x6x3/8 573 240 
23 D   b 5x3x5/16 745 145 1.000 1.091 1.477 1.355 0.122 0.787 0.707 0.081 

t 5x3x5/16 746 145 1.000 1.091 1509 1.384 0.125 0.805 0.722 0.083 

23 BV 3x2x1/4 623 83 

2? BD 3x2x1/4 648 145 
24 V 6x31/2x5/16 599 1.378 0.966 0.966 0.000 0.504 0504 0.000 

24 HT I 8x6x7/16 547 120 
r 8x6x7/16 548 120 

24 HB 6x6x3/8 574 240 
24 D   b 5x31/2x5/16 747 144 1.000 1-328 0.827 0.759 0.069 0.443 0.397 0.046 

t 5x31/2x5/16 749 144 1.000 1.328 0.857 0.787 0.070 0.458 0.412 0.046 

24 BV 3x2x1/4 624 82 
24 BD 3x2x1/4 649 144 

End FV 18-1-85 fiOO 160 

* Factor of Safety for Bending is 1.5, for Axial Compression it is 5/3+3/8x(KL/rCc)-1/8x(KL/rCc)A3 
x Element Section Properties Calculated by Hand 
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ComDuted NO FOS * 

Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath (in) K r AXL B33 AXL B33 

South 7S 18-1-85 8?0 289 1.000 7.723 0.984 0.085 0.899 0.641 0.048 0.593 

18-1-85 823 95 1.000 7.723 0.877 0.023 0.853 0.576 0.014 0.563 

North 
End 

1N 18-1-47 835. 78 1.000 7.282 0R?9 0013 0,516 0348 0.008 0341 

18-1-47 83fi 78 
18-1-47 837 78 
18-1-47 838 78 1.000 7.262 0.523 0.013 0.510 0.344 0.008 0.337 

2N 24-1-74 859 78 1.000 9.542 1:362 0.013 1.349 0.898 0.008 0.890 

24-1-74 8fi0 78 1.000 9.542 0.746 0.029 0.717 0.490 0.017 0.473 

24-1-74 flfil 78 1.000 9.542 0.608 0.013 0.595 0.400 0.008 0.393 

24-1-74 8fi? 78 1.000 9.542 1.273 0.029 1.244 0.838 0.017 0.821 

3N 18-1-70 888 1G1 
4N 18-1-70 887 181 1.000 7.485 1.545 0.121 1.424 1.009 0.070 0.940 

5N 18-1-85 873 43 
6N 18-1-85 87? 109 1.000 2.611 0.910 0.090 0.820 0.592 0.050 0.541 

18-1-85 874 52 1.000 2.611 0.782 0.001 0.781 0.516 0.001 0.515 

7N 18-1-85 871 181 1.000 7.7?3 1.374 0.112 1.261 0.897 0.065 0.832 

Knee 
Braces 

K1 8x8x1/? 998 1fifi 1.000 2505 OfiSfi 0,193 mm 0,430 0,104   ' 0,327 

K2 8x8x1/2 999 186 1.000 2.505 0.751 0.288 0.463 0.460 0.155 0.306 

Tntal Overstrfissp djtoi hers afi 1 

* Factor of Safety for Bending is 1.5, for Axial Compression it is 5/3+3/8x(KL/rCc)-1/8x(KL/rCc)A3 
x Element Section Properties Calculated by Hand 
All Sections are Double Angles Unless Otherwise Noted 
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Table 9.9. Hangars 43 and 47 Truss T2 with Knee Braces, Tension. 

CorriDuted No FOS * 
Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath AXL B33 AXL B33 

V   t 18-1-64 76 118 
b 18-1-64 50 42 

HT I 8x6x9/16 1 120 
r 8x6x9/16 2 120 

HB 6x6x9/16 51 240 
D   t 6x4x3/8 201 134 

b 6x4x3/8 202 134 
BV 3x2.5x1/4 101 61 
BD 3x2.5x1/4 126 135 

? V 3x2x1/4 77 163 
2 HT I 8x6x9/16 3 120 

r 8x6x9/16 4 120 
2 HB 6x6x9/16 52 240 
2 D   t 6x31/2x5/16 203 145 

b 6x31/2x5/16 204 145 
2 BV 3x2.5x1/4 102 83 
2 BD 3x2x1/4 127 147 
3 V 6x4x3/8 7ft 167 
3 HT I 8x6x9/16 5 120 

-   r 8x6x9/16 6 120 
3 HB 6x6x9/16 53 240 
3 D   t 5x3x5/16 205 146 

b 5x3x5/16 206 146 
3 BV 3x2.5x1/4 103 85 
3 BD 3x2x1/4 128 148 
4 V 6x31/2x5/16 79 17(1 
4 HT I 8x6x9/16 7 120 

r 8x6x9/16 8 120 
4 HB 6x6x9/16 54 240 
4 D   t 31/2x21/2x5/16 207 147 

b 31/2x21/2x5/16 208 147 
4 BV 3x2.5x1/4 104 87 
4 BD 3x2x1/4 129 149 
fi V 6x31/2x5/1 fi 80 173 
5 HT I 8x6x5/8 9 120 

r 8x6x5/8 10 120 
5 HB 6x6x11/16 55 240 
5 D   t 3x21/2x5/16 209 148 

b 3x21/2x5/16 210 148 
5 BV 3x2.5x1/4 105 88 
5 BD 3x2x1/4 130 150 
fi V 6x31/2x5/16 fi1 177 
6 HT I 8x6x5/8 11 120 

r 8x6x5/8 12 120 
6 HB 6x6x11/16 56 240 
6 D    t 4x3x5/16 211 149 

b 4x3x5/16 212 149 
6 BV 3x2.5x1/4 106 90 

<?  BD 3x2x1/4 131 151 
* The Factor of Safety for Bending is 1.5 for Tension it is 1.667 
x Element Section Properties Calculated by Hand 
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Cnmniitfid No FOR* 

Bav 
7 

Mem. 
V 

Section 
6x31/2x5/16 

# 
82 

Lenath 
180 

Stress 
Ratio AXL B33 

Stress 
Ratio AXL B33 

7 

7 
7 

HT I 
r 

HB 
n   h 

8x6x5/8 
8x6x5/8 
6x6x11/16 
3x2x5/16 

13 
14 

57 
213 

120 
120 
240 
151 

 — 

7 
7 

t 
BV 
BD 

3x2x5/16 
3x2.5x1/4 
3x2x1/4 

214 
107 
132 

151 
90 
149 

  

9 
Y 
HT I 

r 

Rx31/?x5/16 
8x6x5/8 
8x6x5/8 

83 
15 
16 

183 
120 
120 ... 

8 
8 

HB 
D   b 

6x6x11/16 
3x21/2x5/16 

58 
215 

240 
152   

0 
t 

RV 
3x21/2x5/16 
3x2 5x1/4 

216 
108 

152 
92 

9 ,, 

9 

BD 

V 
HT  I 

3x2x1/4 
fiyai/9*B/1R 
8x6x9/16 
QvfiyQ/1 R 

133 
84 
17 
18 

150 

187 
120 
120 

9 
9 

q 

HB 
D    b 

t 
BV 

6x6x9/16 
31/2x21/2x5/16 
31/2x21/2x5/16 
3x2 5x1/4 

59 
217 
218 
109 

240 
153 
153 
93 

9 BD 3x2x1/4 134 151 

10 
1(1 

V 
HT I 

fiv4v3/ft 
8x6x9/16 

85 
19 

190 
120 

8x6x9/16 20 120 
in HB 6x6x9/16 60 240 
10 D    b 4x3x5/16 219 154 

t 4x3x5/16 220 154 
m BV 3x25x1/4 110 95 
10 BD 3x2x1/4 135 152 

11 
11 

V 
HT I 

6x4x3/8 
8x6x9/16 

fifi 
21 

193 
120 

8x6x9/16 22 120 
11 HB 6x6x9/16 61 240 
11 D    h 6x31/2x6/16 221 155 

t 6x31/2x6/16 222 155 

11 
11 

BV 
BD 

3x2.5x1/4 
3x2x1/4 

111 
136 

97 
153   

1? 
12 

V 
HT I 

6x4x7/16 
8x6x9/16 

87 
23 

197 
120 

8x6x9/16 24 120 

12 HB 6x6x9/16 62 240 

12 D    b 6x31/2x3/8 223 156   

t 6x31/2x3/8 224 156 
12 BV 3x2.5x1/4 112 98 . 

12 BD 3x2x1/4 137 154 J 1 

* The Factor of Safety for Bending is 1.5 for Tension it is 1.667 
x Element Section Properties Calculated by Hand 
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Comnuted NoFOS* 

Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath AXL B33 AXL B33 

13 V 14-1-87 88 200 
13 HT I 8x6x9/16 25 120 

r 8x6x9/16 26 120 
13 HB 6x6x9/16 63 240 
13 D   t 6x31/2x3/8 225 156 

b 6x31/2x3/8 226 156 
13 BV 3x2.5x1/4 113 98 
13 BD 3x2x1/4 138 154 
14 V 6x4x7/16 197 

14 HT I 8x6x9/16 27 120 
r 8x6x9/16 28 120 

14 HB 6x6x9/16 64 240 
14 D   t 6x31/2x6/16 227 155 

b 6x31/2x6/16 228 155 
14 BV 3x2x1/4 114 97 
14 BD 3x2x1/4 139 153 
15 V fiv4x3/a 90 193 

15 HT I 8x6x9/16 29 120 
r 8x6x9/16 30 120 

15 HB 6x6x9/16 65 240 
15 D   t 4x3x5/16 229 154 

b 4x3x5/16 230 154 
15 BV 3x2.5x1/4 115 95 
15 BD 3x2x1/4 140 152 
16 V Ry4v3/8 91 190 

16 HT I 8x6x9/16 31 120 
r 8x6x9/16 32 120 

16 HB 6x6x9/16 66 240 
16 D    t 31/2x21/2x5/16 231 153 

b 31/2x21/2x5/16 232 153 
16 BV 3x2.5x1/4 116 93 
16 BD 3x2x1/4 141 151 
17 V fix31/?x5/1fi 92 187 

17 HT I 8x6x5/8 33 120 
r 8x6x5/8 34 120 

17 HB 6x6x11/16 67 240 
17 D    t 3x21/2x5/16 233 152 

b 3x21/2x5/16 234 152 
17 BV 3x2x1/4 117 92 
17 BD 3x2x1/4 142 150 
1R V 6x31/2x5/16 93 183 

18 HT I 8x6x5/8 35 120 
r 8x6x5/8 36 120 

18 HB 6x6x11/16 68 240 
18 D   t 3x2x5/16 235 151 

b 3x2x5/16 236 151 
18 BV 3x2.5x1/4 118 90 
18 UP 3x2x1/4 143 149 

* The Factor of Safety for Bending is 1.5 for Tension it is 1.667 
x Element Section Properties Calculated by Hand 
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Bav 
19 
1S_ 

19 
li. 

Ji. 
11 
20. 
20 

20. 
20 

20. 
20. 
2L. 
21 

2L 
21_ 
22_ 
22 

22 
22 

22 
22 
23_ 
23 

23 
23 

23 
23 
24_ 
24 

24 
24 

24 
24 
End. 

Mem. 

HT I 
8x6x5/8 

HB 
D    b 

BV 
BD 

HT 

HB 
D   b 

BV 
BD 

HT I 

HB 
D    b 

BV 
BD 

HT I 

HB 
D    b 

BV 
BD 

HT 

HB 
D    b 

BV 
BD 

HT 

HB 
D    b 

BV 
BD 
£Y_L 

Section 
6x31/2x5/16 
8x6x5/8 

6x6x11/16 
4x3x5/16 
4x3x5/16 
3x2x1/4 
3x2x1/4 
6*31/2x5/16 
8x6x5/8 
8x6x5/8 
6x6x11/16 
3x21/2x5/16 
3x21/2x5/16 
3x2.5x1/4 
3x2x1/4 

6*31/9*5/1 fi 
8x6x9/16 
8x6x9/16 
6x6x9/16 
31/2x21/2x5/16 
31/2x21/2x5/16 
3x2.5x1/4 
3x2x1/4 

6x31/2x5/16 
8x6x9/16 
8x6x9/16 
6x6x9/16 
5x3x5/16 
5x3x5/16 
3x2.5x1/4 
3x2x1/4 
6x4x3/8 
8x6x9/16 
8x6x9/16 
6x6x9/16 
6x31/2x5/16 
6x31/2x5/16 
3x2.5x1/4 
3x2x1/4 

6x4x3/8 
8x6x9/16 
8x6x9/16 
6x6x9/16 
6x4x3/8 
6x4x3/8 
3x2.5x1/4 
3x2x1/4 
18-1-64 
18-1-64 

94 
3L 
38 
69 
237 
238 
119 
144 
25_ 
39 
40 
70 
239 
240 
120 
145 
2fi_ 
41 
42 
71 
241 
242 
121 
146 
3L 
43 
44 
72 
243 
244 
122 
147 
S8_ 
45 
46 
73 
245 
246 
123 
148 
S9_ 
47 
48 
74 
247 
248 
124 
149 
ML 
49 

Length 
180 
120 
120 
240 
149 
149 
90 
149 
1ZL 
120 
120 
240 
148 
148 

148 
123_ 
120 
120 
240 
147 
147 
S7_ 
147 
1ZD_ 
120 
120 
240 
146 
146 
85 
146 
1£7_ 
120 
120 
240 
145 
145 
83 
145 
1B3_ 
120 
120 
240 
144 
144 
82 
144 
±LS_ 
42 

Computed 

Stress 
Ratio AXL B33 

Stress 
Ratio 

No FOS * 

AXL B33 

* The Factor of Safety for Bending is 1.5 for Tension it is 1 
x Element Section Properties Calculated by Hand 

667 
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Computed NoFOS* 
Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath AXL B33 AXL B33 

South 
End 

1S 8-1-17 301 78 
2S 12-1-23 302 312 
3S 10-1-21 303 78 
4S 14-1-30 304 312 
5S 14-1-30 305 78 

14-1-30 306 78 
14-1-30 307 78 
14-1-30 308 78 

6S 10-1-21 313 78 
7S 18-1-47 309 78 

18-1-47 310 78 
18-1-47 311 78 
18-1-47 312 78 

8S 8-H-31 314 181 
9S 8-H-31 315 217 
10S 8-H-31 316 42 
11S 18-1-47 317 181 
12S 18-1-47 318 161 
13S 18-1-47 331 43 
14S 18-1-47 319 42 
15S 18-1-64 320 181 
16S 18-1-84 321 119 

18-1-64 323 42 
17S 18-1-64 322 43 
18S 18-1-64 50 42 
19S 31/2x21/2x5/16 323 175 

31/2x21/2x5/16 324 175 
20S 31/2x21/2x5/16 325 175 

31/2x21/2x5/16 326 175 
21S 31/2x21/2x5/16 327 180 

31/2x21/2x5/16 328 180 
22S 31/2x21/2x5/16 329 180 

31/2x21/2x5/16 330 180 

* The Factor of Safety for Bending is 1.5 for Tension it is 1.667 
x Element Section Properties Calculated by Hand 
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Comnuted No FDR* 

Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath AXL B33 AXL B33 

North 
End 

1N 8-1-17 352 78 
2N 12-1-23 351 312 
3N 10-1-21 354 78 
4N 14-1-30 353 312 
5N 14-1-30 355 78 

14-1-30 356 78 
14-1-30 357 78 
14-1-30 358 78 

6N 10-1-21 363 78 
7N 18-1-47 359 78 

18-1-47 360 78 
18-1-47 361 78 
18-1-47 362 78 

8N 8-H-31 364 181 
9N 8-H-31 365 217 
10N 8-H-31 366 42 
11N 18-1-47 367 181 
12N 18-1-47 368 161 
13N 18-1-47 369 43 
14N 18-1-47 370 42 
15N 18-1-64 371 181 
16N 18-1-64 372 161 

18-1-64 374 42 
17N 18-1-64 373 43 
18N 18-1-64 49 42 
19N 31/2x21/2x5/16 374 175 

31/2x21/2x5/16 375 175 
20N 31/2x21/2x5/16 376 175 

31/2x21/2x5/16 377 175 
21N 31/2x21/2x5/16 378 180 

31/2x21/2x5/16 379 180 
22N 31/2x21/2x5/16 380 180 

31/2x21/2x5/16 381 180 
Center 
Column 

CC 14-1-87 385 384 

Knee K1 8x8x1/2 998 186 
Braces K2 8x8x1/2 999 186 

Total Overstresserl Memhers 0     ,. 0       _ 

* The Factor of Safety for Bending is 1.5 for Tension it is 1.667 
x Element Section Properties Calculated by Hand 
All Sections are Double Angles Unless Otherwise Noted 
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Table 9.10. Hangars 43 and 47 Truss T2 with Knee Braces, Compression. 

ComDUted NoFOS* 
Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath K r AXL B33 AXL B33 

V   t 18-1-64 76 118 
b 18-1-64 50 42 

HT I 8x6x9/16 1 120 
r 8x6x9/16 2 120 

HB 6x6x9/16 51 240 
D   t 6x4x3/8 201 134 

b 6x4x3/8 202 134 
BV 3x2.5x1/4 101 61 
BD 3x2x1/4 126 135 

2 V 6x4x3/8 77 163 
2 HT I 8x6x9/16 3 120 

r 8x6x9/16 4 120 
2 HB 6x6x9/16 52 240 
2 D   t 6x31/2x5/16 203 145 1.000 1.380 0.536 0.438 0.097 0.294 0.230 0.064 

b 6x31/2x5/16 204 145 1.Q0Q 1.380 0.525 0.428 0.097 0.288 0.224 0.064 
2 BV 3x2.5x1/4 102 83 
2 BD 3x2x1/4 127 147 
3 V 6x4x3/8 78 167 
3 HT I 8x6x9/16 5 120 

r 8x6x9/16 6 120 
3 HB 6x6x9/16 53 240 
3 D   t 5x3x5/16 205 146 1.000 1.084 0.683 0.578 0.105 0.371 0.302 0.069 

b 5x3x5/16 206 146 1.000 1.084 0.661 0.557 0.104 0.359 0.291 0.069 
3 BV 3x2.5x1/4 103 85 
3 BD 3x2x1/4 128 148 
4 V 6x31/2x5/16 79 170 
4 HT I 8x6x9/16 7 120 

r 8x6x9/16 8 120 
4 HB 6x6x9/16 54 240 
4 D   t 31/2x21/2x5/16 207 147 

b 31/2x21/2x5/16 208 147 
4 BV 3x2.5x1/4 104 87 
4 BD 3x2x1/4 129 149 
5 V 6x31/2x5/16 SO 173 

5 HT I 8x6x5/8 9 120 
r 8x6x5/8 10 120 

5 HB 6x6x11/16 55 240 
5 D   t 3x21/2x5/16 209 148 

b 3x21/2x5/16 210 148 
5 BV 3x2.5x1/4 105 88 
5 BD 3x2x1/4 130 150 
R V 6x31/2x5/16 81 177 
6 HT I 8x6x5/8 11 120 

r 8x6x5/8 12 120 
6 HB 6x6x11/16 56 240 
6 D   t 4x3x5/16 211 149 

b 4x3x5/16 212 149 
6 BV 3x2.5x1/4 106 90 
6 BD 3x2x1/4 1?1    , 151 
* Factor of Safety for Bending is 1.5, for Axial Compression it is 5/3+3/8x(KL/rCc)-1/8x(KL/rCc)A3 
x Element Section Properties Calculated by Hand 
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ComDuted NoFOS* 

Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath K r AXL B33 AXL B33 

7 V 6x31/2x5/16 82 180 

7 HT I 8x6x5/8 13 120 

r 8x6x5/8 14 120 

7 HB 6x6x11/16 57 240 

7 D   b 3x2x5/16 213 151 1.000 0.767 0.935 0.803 0.132 0.506 0.419 0.087 

t 3x2x5/16 214 151 1.000 0.767 1.049 0.897 0.152 0.568 0.468 0.100 

7 BV 3x2.5x1/4 107 90 

7 BD 3x2x1/4 132 149 
ft V fix.31/?xK/1fi 83 183 

8 HT I 8x6x5/8 15 120 

r 8x6x5/8 16 120 

8 HB 6x6x11/16 58 240 

8 D   b 3x21/2x5/16 215 152 fa>Fe 0.430 

t 3x21/2x5/16 216 152 fa>Fe 0.438 

8 BV 3x2.5x1/4 108 92 

8 BD 3x2x1/4 133 150 

9 V fix.31/?xR/1fi 84 187 

9 HT I 8x6x9/16 17 120 
r 8x6x9/16 18 120 

9 HB 6x6x9/16 59 240 

9 D    b 31/2x21/2x5/16 217 153 1.000 0.966 1.344 1.009 0.335 0.748 0.526 0.221 

t 31/2x21/2x5/16 218 153 1.000 0.966 1.375 1.024 0.352 0.767 0.534 0.232 

9 BV 3x2.5x1/4 109 93 

9 BD 3x2x1/4 134 151 

m V 6x4x3/8 85 190 
10 HT I 8x6x9/16 19 120 

r 8x6x9/16 20 120 

10 HB 6x6x9/16 60 240 

10 D   b 4x3x5/16 219 154 1.000 1.168 1;060 0.828 0.232 0.585 0.432 0.153 

t 4x3x5/16 220 154 1.000 1.168 t073 0.836 0.237 0.593 0.436 0.156 

10 BV 3x2.5x1/4 110 95 

10 BD 3x2x1/4 135 152 
11 V 6x4x3/8 8fi 193 
11 HT I 8x6x9/16 21 120 

r 8x6x9/16 22 120 
11 HB 6x6x9/16 61 240 
11 D   b 6x31/2x6/16 221 155 1.000 1.380 0.732 0.617 0.115 0.399 0.323 0.076 

1 6x31/2x6/16 222 155 1.000 1.380 0.740 0.625 0.115 0.403 0.327 0.076 

11 BV 3x2.5x1/4 111 97 

11 BD 3x2x1/4 136 153 

1? V 6x4x7/16 87 197 
12 HT 1 8x6x9/16 23 120 

r 8x6x9/16 24 120 
12 HB 6x6x9/16 62 240 

12 D   b 6x31/2x3/8 223 156 1.000 1.390 0.778 0.664 0.114 0.422 0.347 0.075 

t 6x31/2x3/8 224 156 1.000 1.390 0.797 0.682 0.115 0.433 0.357 0.076 

12 BV 3x21/2x1/4 112 98 

12 BD 3x2x1/4 137 154 ■ 

* Factor of Safety for Bending is 1.5, for Axial Compression it is 5/3+3/8x(KL/rCc)-1/8x(KL/rCc)A3 
x Element Section Properties Calculated by Hand 
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ComDuted No FOR* 
Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath K r AXL B33 AXL B33 

13 V 14-1-87 88 200 
13 HT I 8x6x9/16 25 120 

r 8x6x9/16 26 120 
13 HB 6x6x9/16 63 240 
13 D   t 6x31/2x3/8 225 156 1.000 1.390 0.797 0.682 0.115 0.433 0.357 0.076 

b 6x31/2x3/8 226 156 1.000 1.390 0.778 0.664 0.114 0.422 0.347 0.075 
13 BV 3x21/2x1/4 113 98 
1? BD 3x2x1/4 139 154 
14 V fiv4Y7/1fi 89 197 
14 HT I 8x6x9/16 27 120 

r 8x6x9/16 28 120 
14 HB 6x6x9/16 64 240 
14 D   t 6x31/2x6/16 227 155 1.000 1.380 0.740 0.625 0.115 0.403 0.327 0.076 

b 6x31/2x6/16 228 155 1,000 1.380 0.732 0.617 0.115 0.399 0.323 0.076 
14 BV 3x2.5x1/4 114 97 
14 BD 3x2x1/4 139 153 
15 V 6*4*3/8 90 193 
15 HT I 8x6x9/16 29 120 

r 8x6x9/16 30 120 
15 HB 6x6x9/16 65 240 
15 D    t 4x3x5/16 229 154 1.000 1.168 1.073 0.836 0.237 0.593 0.436 0.156 

b 4x3x5/16 230 154 1.000 1.168 1.060 0.828 0.232 0.585 0.432 0.153 
15 BV 3x2.5x1/4 115 95 
15 BD 3x2x1/4 140 152 
1fi V 6x4x3/8 91 190 
1? HT I 8x6x9/16 31 120 

r 8x6x9/16 32 120 
16 HB 6x6x9/16 66 240 
16 D   t 31/2x21/2x5/16 231 153 1.000 0.966 1.375 1.024 0.352 0.767 0.534 0.232 

b 31/2x21/2x5/16 232 153 1.000 0.966 1.344 1.009 0.335 0.748 0.526 0.221 
16 BV 3x2.5x1/4 116 93 
16 BD 3x2x1/4 141 151 
17 V fiy31/?y.5/1R 92 187 
17 HT I 8x6x5/8 33 120 

r 8x6x5/8 34 120 
17 HB 6x6x11/16 67 240 
17 D   t 3x21/2x5/16 233 152 fa>Fe 0.438 

b 3x21/2x5/16 234 152 fa>Fe 0.430 
17 BV 3x2.5x1/4 117 92 
17 BD 3x2x1/4 142 150 
18 V fiv31/?x5/1fi 93 183 
18 HT I 8x6x5/8 35 120 

r 8x6x5/8 36 120 
18 HB 5x6x11/16 58 240 
18 D    t 3x2x5/16 235 151 1.000 3.767 1.049 3.897 3.152 3.568 3.468 3.100 

b 3x2x5/16 236 151 1.000 3.767 3.935 3.803 3.132 3.506 3.419 3.087 
18 BV 3x2.5x1/4 11? 30 
18 3D 3x2x1/4 143 149 

* Factor of Safety for Bending is 1.5, for Axial Compression it is 5/3+3/8x(KL/rCc)-1/8x(KL/rCc)A3 
x Element Section Properties Calculated by Hand 
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Computed No FOS * 

Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath K r AXL B33 AXL B33 

19 V 6x31/2x5/16 94 180 

19 HT I 8x6x5/8 37 120 

r 8x6x5/8 38 120 

19 HB 6x6x11/16 69 240 

19 D    b 4x3x5/16 237 149 

t 4x3x5/16 238 149 

19 BV 3x2.5x1/4 119 90 

19 BD 3x2x1/4     . 144 149 

?o V 6x31/2x5/16 95 177 

20 HT I 8x6x5/8 39 120 

r 8x6x5/8 40 120 

20 HB 6x6x11/16 70 240 

20 D   b 3x21/2x5/16 239 148 

t 3x21/2x5/16 240 148 

20 BV 3x2.5x1/4 120 88 

20 BD 3x2x1/4 145 148 , 

21 V Rx31/2xR/16 96 173 

21 HT I 8x6x9/16 41 120 

r 8x6x9/16 42 120 

21 HB 6x6x9/16 71 240 

21 D   b 31/2x21/2x5/16 241 147 
t 31/2x21/2x5/16 242 147 

21 BV 3x2.5x1/4 121 87 

21 BD 3x2x1/4 146 147 

22 V Rx31/2x5/1fi 97 170 

22 HT  I 8x6x9/16 43 120 
r 8x6x9/16 44 120 

22 HB 6x6x9/16 72 240 

22 D    b 5x3x5/16 243 146 1.000 1.084 0.661 0.557 0.104 0.359 0.291 0.069 

t 5x3x5/16 244 146 1.000 1.084 0.683 0.578 0.105 0.371 0.302 0.069 

22 BV 3x2.5x1/4 122 85 

22 BD 3x2x1/4 147 146 

23 V 6x4x3/8 98 167 

23 HT I 8x6x9/16 45 120 
r 8x6x9/16 46 120 

23 HB 6x6x9/16 73 240 

23 D   b 6x31/2x5/16 245 145 1.000 1.380 0.525 0.428 0.097 0.288 0.224 0.064 

t 6x31/2x5/16 246 145 1.000 1.380 0-536 0.438 0.097 0.294 0.230 0.064 

23 BV 3x2.5x1/4 123 83 

23 BD 3x2x1/4 148 145 

24 V 6x4x3/8 99 163 

24 HT I 8x6x9/16 47 120 

r 8x6x9/16 48 120 

24 HB 6x6x9/16 74 240 

24 D   b 6x4x3/8 247 144 
t 6x4x3/8 248 144 

24 BV 3x2.5x1/4 124 82 

24 BD 3x2x1/4 149 144 

End FV t 18-1-64 100 118 

I? 18-1-64 49 42 
' Factor of Safety for Bending is 1.5, for Axial Compression it is 5/3+3/8x(KL/rCc)-1/8x(KL/rCc)A3 

x Element Section Properties Calculated by Hand 
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Computed NoFOS* 

Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath K r AXL B33 AXL B33 

South 

End 
1S 8-1-17 301 78 
2S 12-1-23 302 312 1.000 0.848 1.101 0.802 0.299 0.616 0.418 0.197 

3S 10-1-21 303 78 
4S 14-1-30 304 312 1.000 1.488 0.529 0.148 0.381 0.329 0.077 0.251 

5S 14-1-30 305 78 
14-1-30 306 78 
14-1-30 307 78 
14-1-30 308 78 

6S 10-1-21 313 78 
7S 18-1-47 309 78 

18-1-47 310 78 
18-1-47 311 78 
18-1-47 312 78 

8S 8-H-31 314 181 
9S 8-H-31 315 217 
10S 8-H-31 316 42 
11S 18-1-47 317 181 
12S 18-1-47 318 161 
13S 18-1-47 331 43 
14S 18-1-47 319 42 
15S 18-1-64 320 181 
16S 18-1-64 321 119 

18-1-64 323 42 
17S 18-1-64 322 43 
18S 18-1-64 50 42 
19S 31/2x21/2x5/16 323 175 

31/2x21/2x5/16 324 175 
20S 31/2x21/2x5/16 325 175 

31/2x21/2x5/16 326 175 
21S 31/2x21/2x5/16 327 180 1.000 0.966 0.808 0.681 0.128 0.440 0.355 0.084 

31/2x21/2x5/16 328 180 1.000 0.966 0.898 0.706 0.120 0.448 0.368 0.079 

22S 31/2x21/2x5/16 329 180 1.000 0.966 0.606 0.469 0.138 0.336 0.245 0.091 
31/2x21/2x5/16 330 180 1.000 0.966 0.553 0.444 0.109 0.304 0.232 0.072 

* Factor of Safety for Bending is 1.5, for Axial Compression it is 5/3+3/8x(KL/rCc)-1/8x(KL/rCc)A3 
x Element Section Properties Calculated by Hand 
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Bav Mem. 
North 
End 2N_ 

3N_ 
4N 
5N 

Center 
Column 
Knee 
Braces 

1N 

6N 
7N 

8N 
9N 
10N 
11N 
12N 
13N 
14N 
15N 
16N 

17N 
18N 
mt 
20N 

21N 

22N 

Section 

£C_ 

KL 
K2 

8-1-17 
12-1-23 
10-1-21 
14-1-30 
14-1-30 
14-1-30 
14-1-30 
14-1-30 
10-1-21 
18-1-47 
18-1-47 
18-1-47 
18-1-47 
8-H-31 
8-H-31 
8-H-31 

8-I-47 
8-I-47 
8-I-47 
8-I-47 
8-I-64 
8-I-64 
8-I-64 
8-I-64 
8-I-64 

352 
351 
354 
353 

31/2x21/2x5/16 
31/2x21/2x5/16 
31/2x21/2x5/16 
31/2x21/2x5/16 
31/2x21/2x5/16 
31/2x21/2x5/16 
31/2x21/2x5/16 
31/2x21/2x5/16 

14-1-87 

8x8x1/2 
8x8x1/2 

255_ 
356 
357 
358 
363 
359 
3SL 
361 
362 
364 
365 
366 
367 
368 
369 
370 
371 
372 
374 
373 
49 
374 
375 
376 
377 
378 
379 
380 
381 
285_ 

jaaa_ 
999 

78 
312 
78 
312 

Length 

78 
78 
78 
78 
78 
28 
78 
78 
78 

lflL 
217 
42 
181 
161 
43 
42 
181 
119 
42 
43 
42 
175 
175 
175 
175 
180 
180 
180 
180 
m. 
m. 
186 

Tntal nwrstmssBri Msmhers 

IPJL 0.848 

.000 

UfflL 
1.000 

1.000 
1.000 

Stress 
Ratio 

1.488 

0.966 
0.966 

0.966 
0.966 

Computed 

AXL 

m. 0.802 

0.529 0.148 

M£L 
0.546 

1.177 
1.252 

Ifi. 

B32_ 

0.299 

0.381 

PJ3JL 
0.455 

0.912 
0.936 

Stress 
Ratio 

0.181 
0.092 

0.266 
0.316 

No FOS' 

AXL 

0.616 0.418 

0.329 0.077 

£344. 
0.298 

0.651 
0.697 

B33 

0.197 

0.251 

0.224 
0.237 

0.476 
0.488 

Mi 
0.061 

0.176 
0.209 

* Factor of Safety for Bending is 1.5, for Axial Compression it is 5/3+3/8x(KL/rCc)-1/8x(KL/rCc)A3 
x Element Section Properties Calculated by Hand 
All Sections are Double Angles Unless Otherwise Noted 
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Table 9.11. Hangars 44 and 45 Truss T2 with Knee Braces, Tension. 

ComDuted No FOS * 
Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath AXL B33 AXL B33 

V   t 18-1-64 76 118 
b 18-1-64 50 42 

HT I 8x6x9/16 1 120 
r 8x6x9/16 2 120 

HB 6x6x9/16 51 240 
D   t 6x4x3/8 201 134 

b 6x4x3/8 202 134 
BV 3x2.5x1/4 101 61 
BD 3x2x1/4 126 135 

2 V 6x4x3/8 77 163 
2 HT I 8x6x9/16 3 120 

r 8x6x9/16 4 120 
2 HB 6x6x9/16 52 240 
2 D   t 6x31/2x5/16 203 145 

b 6x31/2x5/16 204 145 
2 BV 3x2.5x1/4 102 83 
2 BD 3x2x1/4 127 147 
3 V 6x4x3/8 78 167 
3 HT I 8x6x9/16 5 120 

r 8x6x9/16 6 120 
3 HB 6x6x9/16 53 240 
3 D    t 5x3x5/16 205 146 

b 5x3x5/16 206 146 
3 BV 3x2.5x1/4 103 85 
3 BD 3x2x1/4 128 148 
4 V fix31/?xR/1fi 79 170 
4 HT I 8x6x9/16 7 120 

r 8x6x9/16 8 120 
4 HB 6x6x9/16 54 240 
4 D    t 31/2x21/2x5/16 207 147 

b 31/2x21/2x5/16 208 147 
4 BV 3x2.5x1/4 104 87 
4 BD 3x2x1/4 129 149 
fi V 6x31/2x5/16 an 173 
5 HT I 8x6x5/8 9 120 

r 8x6x5/8 10 120 
5 HB 6x6x11/16 55 240 
5 D   t 3x21/2x5/16 209 148 

b 3x21/2x5/16 210 148 
5 BV 3x2.5x1/4 105 88 
5 BD 3x2x1/4 130 150 
R V fix.31/?x5/1fi 81 177 
6 HT I 8x6x5/8 11 120 

r 8x6x5/8 12 120 
6 HB 6x6x11/16 56 240 
6 D    t 4x3x5/16 211 149 

b 4x3x5/16 212 149 
6 BV 3x2.5x1/4 106 90 

6 BD 3x2x1/4 131 151 
* The Factor of Safety for Bending is 1.5 for Tension it is 1.667 
x Element Section Properties Calculated by Hand 
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Oomnuted No FOR* 

Stress 
Ratio 

Stress 
Ratio Rav Mem Section # Lenath AXL B33 AXL 333 

7 V 6x31/2x5/16 82 180 
7 HT I 8x6x5/8 13 120 

r 8x6x5/8 14 120 
7 HB 6x6x11/16 57 240 
7 D    b 3x2x5/16 213 151 - 

t 3x2x5/16 214 151 
7 BV 3x2.5x1/4 107 90 

7 BD 3x2x1/4 132 149   

8 V 
HT I 

Rv.31/?x5/1fi 
8x6x5/8 

83 
15 

183 
120 

8x6x5/8 16 120 
8 HB 6x6x11/16 58 240 
a D   b 3x21/2x5/16 215 152 

t 3x21/2x5/16 216 152 
8 BV 3x2.5x1/4 108 92 

8 BD 3x2x1/4 133 150 

9 
q 

V 
HT I 

6x31/?x5/1fi 
8x6x9/16 

«4 

17 
187 
120 

r 8x6x9/16 18 120 
q HB 6x6x9/16 59 240 2  
g D    b 31/2x21/2x5/16 217 153 

t 31/2x21/2x5/16 218 153 
q BV 3x2 5x1/4 109 93 

9 BD 3x2x1/4 134 151 

10 
10 

V 
HT I 

6x4x3/8 
8x6x9/16 

85 
19 

190 
120 ja  

r 8x6x9/16 20 120 

10 HB 6x6x9/16 60 240 
10 D   b 4x3x5/16 219 154 lu 

t 4x3x5/16 220 154 
10 BV 3x2.5x1/4 110 95 
10 BD 3x2x1/4 135 152 
•H V 6*4x3/8 86 193 
•)-l HT I 8x6x9/16 21 120 

r 8x6x9/16 22 120 
11 HB 6x6x9/16 61 240 
11 D    b 6x31/2x6/16 221 155 

t 6x31/2x6/16 222 155 
11 BV 3x2.5x1/4 111 97 
11 BD 3x2x1/4 136 153 
19 \l 6x4x7/1 fi 87 197 1C  
12 HT I 8x6x9/16 23 120 

r 8x6x9/16 24 120 
12 HB 6x6x9/16 62 240 
12 D   b 6x31/2x3/8 223 156 

t 6x31/2x3/8 224 156 
12 BV 3x21/2x1/4 112 98 
12 BD 3x2x1/4 137 154 J 1 

* The Factor of Safety for Bending is 1.5 for Tension it is 1.667 
x Element Section Properties Calculated by Hand 
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ComDuted NoFOS* 

Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath AXL B33 AXL B33 

13 V 14-1-87 88 200 
13 HT I 8x6x9/16 25 120 

r 8x6x9/16 26 120 
13 HB 6x6x9/16 63 240 
13 D    t 6x31/2x3/8 225 156 

b 6x31/2x3/8 226 156 
13 BV 3x21/2x1/4 113 98 
13 BD 3x2x1/4 138 154 
14 V 6x4x7/1 fi 89 197 
14 HT I 8x6x9/16 27 120 

r 8x6x9/16 28 120 
14 HB 6x6x9/16 64 240 
14 D    t 6x31/2x6/16 227 155 

b 6x31/2x6/16 228 155 
14 BV 3x2.5x1/4 114 97 
14 BD 3x2x1/4 139 153 
15 V 6x4x3/8 90 193 
15 HT I 8x6x9/16 29 120 

r 8x6x9/16 30 120 
15 HB 6x6x9/16 65 240 
15 D    t 4x3x5/16 229 154 

b 4x3x5/16 230 154 
15 BV 3x2.5x1/4 115 95 
15 BD 3x2x1/4 140 152 
Iß V 6x4x3/8 91 190 
16 HT I 8x6x9/16 31 120 

r 8x6x9/16 32 120 
16 HB 6x6x9/16 66 240 
16 D    t 31/2x21/2x5/16 231 153 

b 31/2x21/2x5/16 232 153 
16 BV 3x2.5x1/4 116 93 
16 BD 3x2x1/4 141 151 
17 V 6x31/2x5/16 92 187 
17 HT I 8x6x5/8 33 120 

r 8x6x5/8 34 120 
17 HB 6x6x11/16 67 240 
17 D    t 3x21/2x5/16 233 152 

b 3x21/2x5/16 234 152 
17 BV 3x2.5x1/4 117 92 
17 BD 3x2x1/4 142 150 
1fi V 6x31/2x5/16 93 183 
18 HT I 8x6x5/8 35 120 

r 8x6x5/8 36 120 
18 HB 6x6x11/16 68 240 
18 D    t 3x2x5/16 235 151 

b 3x2x5/16 236 151 
18 BV 3x2.5x1/4 118 90 
18 BD 3x2x1/4 143 149 

* The Factor of Safety for Bending is 1.5 for Tension it is 1.667 
x Element Section Properties Calculated by Hand 
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Bay 

2Q_ 
20 

19 
1£_ 

19 
1i_ 

19 
19 

20 
20 

20 
20 
2L 
21 

21 
21 

21 
21 

22 

22 
22 

22 
22 
2a. 
23 

23 
23 

23 
23 
2fL 
24 

24 
24 

24 
24 
End_ 

Mem. 

HT I 

HB 

Section 
6x31/2x5/16 
8x6x5/8 
8x6x5/8 
6x6x11/16 

D    b 4x3x5/16 
4x3x5/16 

BV 
BD 

HT 

HB 
D    b 

BV 
BD 

HT 

HB 
D    b 

BV 
BD 

HT 

HB 
D    b 

BV 
BD 

HT 

HB 
D    b 

BV 
BD 

HT I 

HB 
D    b 

BV 
BD 
£V_L 

94 
27_ 
38 
69 
237 

3x2.5x1/4 
3x2x1/4 

6x31/2x5/16 25_ 
8x6x5/8 
8x6x5/8 
6x6x11/16 
3x21/2x5/16 
3x21/2x5/16 
3x2.5x1/4 
3x2x1/4 

6x31/2x5/16 
8x6x9/16 
8x6x9/16 
6x6x9/16 
31/2x21/2x5/16 
31/2x21/2x5/16 
3x2.5x1/4 
3x2x1/4 
Ry31/?x5/1fi 
8x6x9/16 
8x6x9/16 
6x6x9/16 
5x3x5/16 
5x3x5/16 
3x2.5x1/4 
3x2x1/4 
6x4x3/8 
8x6x9/16 
8x6x9/16 
6x6x9/16 
6x31/2x5/16 
6x31/2x5/16 
3x2.5x1/4 
3x2x1/4 
6x4x3/8 
8x6x9/16 
8x6x9/16 
6x6x9/16 
6x4x3/8 
6x4x3/8 
3x2.5x1/4 
3x2x1/4 

238 
119 
144 

39 
40 
70 
239 
240 
120 
145 
2fi_ 
41 
42 
71 
241 
242 
121 
146 
27_ 
43 
44 
72 
243 
244 
122 
147 
aa_ 
45 
46 
73 
245 
246 
123 
148 
29_ 
47 
48 
74 
247 
248 
124 
149 

18-1-64 
18-1-64 

ML 
49 

240 

90 

Length 
180 
120 
120 

149 
149 

149 
1Z7_ 
120 
120 
240 
148 
148 

148 
m. 
120 
120 
240 
147 
147 
S7_ 
147 
1ZD_ 
120 
120 
240 
146 
146 
85 
146 
1£7_ 
120 
120 
240 
145 
145 
83 
145 
lfi3_ 
120 
120 
240 
144 
144 
82 

Computed 

Stress 
Ratio AXL B33 

Stress 
Ratio 

144 
llfi_ 
42 

No FOS' 

AXL B33 

* The Factor of Safety for Bending is 1.5 for Tension it is 1.667 
x Element Section Properties Calculated by Hand 
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ComDuted NoFOS* 
Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath AXL B33 AXL B33 

South 
End 

IS 8-H-31 310 171 
8-H-31 311 213 
8-H-31 316 43 

2S 18-1-47 312 132 
18-1-47 314 39 
18-1-47 315 83 
18-1-47 317 130 
18-1-47 319 43 

3S 18-1-64 318 132 
18-1-64 320 122 
18-1-64 321 95 
18-1-64 340 35 

4S 8-1-17 301 78 
14-1-30 302 312 

5S 10-1-21 303 78 
14-1-30 304 312 

6S 2C's12x40 305 312 
7S 10-1-21 306 78 
8S 2C's12x40 307 312 
10S 3.5x2.5x5/16 324 169 

3.5x2.5x5/16 325 169 
11S 3.5x2.5x5/16 322 169 

3.5x2.5x5/16 323 169 
12S 3.5x2.5x5/16 328 169 

3.5x2.5x5/16 329 169 
13S 3.5x2.5x5/16 326 169 

3.5x2.5x5/16 327 169 
14S 3.5x2.5x5/16 332 169 

3.5x2.5x5/16 333 169 
15S 3.5x2.5x5/16 330 169 

3.5x2.5x5/16 331 169 

* The Factor of Safety for Bending is 1.5 for Tension it is 1.667 
x Element Section Properties Calculated by Hand 
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ComDuted No FOS * 

Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath AXL B33 AXL B33 

North 
End 

1N 8-1-17 352 78 
2N 12-1-23 351 312 
3N 10-1-21 354 78 
4N 14-1-30 353 312 
5N 14-1-30 355 78 

14-1-30 356 78 
14-1-30 357 78 
14-1-30 358 78 

6N 10-1-21 363 78 
7N 18-1-47 359 • 78 

18-1-47 360 78 
18-1-47 361 78 
18-1-47 362 78 

8N 8-H-31 364 181 
9N 8-H-31 365 217 
10N 8-H-31 366 42 
11N 18-1-47 367 181 
12N 18-1-47 368 161 
13N 18-1-47 369 43 
14N 18-1-47 370 42 
15N 18-1-64 371 181 
16N 18-1-64 372 119 

18-1-64 374 42 
17N 18-1-64 373 43 
18N 18-1-64 49 42 
19N 31/2x21/2x5/16 374 175 

31/2x21/2x5/16 375 175 
20N 31/2x21/2x5/16 376 175 

31/2x21/2x5/16 377 175 
21N 31/2x21/2x5/16 378 180 

31/2x21/2x5/16 379 180 
22N 31/2x21/2x5/16 380 180 

31/2x21/2x5/16 381 180 
Center 
Column 

CO 14-1-87 385 384 

Knee K1 8x8x/12 998 18fi 
Braces K2 8x8x1/2 999 186 

Total Overstresseri Memhers 0 0 

* The Factor of Safety for Bending is 1.5 for Tension it is 1.667 
x Element Section Properties Calculated by Hand 
All Sections are Double Angles Unless Otherwise Noted 
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Table 9.12. Hangars 44 and 45 Truss T2 with Knee Braces, Compression. 

ComDuted NoFOS* 
Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath K r AXL B33 AXL B33 

V   t 18-1-64 76 118 
b 18-1-64 50 42 

HT I 8x6x9/16 1 120 
r 8x6x9/16 2 120 

HB 6x6x9/16 51 240 
D   t 6x4x3/8 201 134 

b 6x4x3/8 202 134 
BV 3x2.5x1/4 101 61 
BD 3x2x1/4 126 135 

9 V fiv4*3/8 77 163 
2 HT I 8x6x9/16 3 120 

r 8x6x9/16 4 120 
2 HB 6x6x9/16 52 240 
2 D   t 6x31/2x5/16 203 145 

b 6x31/2x5/16 204 145 
2 BV 3x2.5x1/4 102 83 
2 BD 3x2x1/4 127 147 
3 V 6x4x3/8 78 167 
3 HT I 8x6x9/16 5 120 

r 8x6x9/16 6 120 
3 HB 6x6x9/16 53 240 
3 D   t 5x3x5/16 205 146 1.000 1.084 0.719 0.611 0.108 0.390 0.319 0.071 

b 5x3x5/16 206 146 1.000 1.084 0.698 0.591 0.107 0.379 0.308 0.071 
3 BV 3x2.5x1/4 103 85 
3 BD 3x2x1/4 128 148 
4 V Rx31/?xR/1fi 79 170 
4 HT I 8x6x9/16 7 120 

r 8x6x9/16 8 120 
4 HB 6x6x9/16 54 240 
4 D    t 31/2x21/2x5/16 207 147 1.000 0.966 0.596 0.493 0.098 0.322 0.257 0.065 

b 31/2x21/2x5/16 208 147 1.000 0.966 0.555 0.457 0.098 0.303 0.238 0.065 
4 BV 3x2.5x1/4 104 87 
4 BD 3x2x1/4 129 149 
R V fix31/?xR/1fi 80 173 
5 HT I 8x6x5/8 9 120 

r 8x6x5/8 10 120 
5 HB 6x6x11/16 55 240 
5 D   t 3x21/2x5/16 209 148 

b 3x21/2x5/16 210 148 
5 BV 3x2.5x1/4 105 88 
5 BD 3x2x1/4 130 150 
fi V 6x31/2x5/16 81 177 
6 HT I 8x6x5/8 11 120 

r 8x6x5/8 12 120 
6 HB 6x6x11/16 56 240 
6 D    t 4x3x5/16 211 149 

b 4x3x5/16 212 149 
6 BV 3x2.5x1/4 106 90 
6 BD 3x2x1/4 131 151 
* Factor of Safety for Bending is 1.5, for Axial Compression it is 5/3+3/8x(KL/rCc)-1/8x(KL7rCc)A3 
x Element Section Properties Calculated by Hand 
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ComDuted No FOS * 

Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath K r AXL B33 AXL B33 

7 V 6x31/2x5/16 82 180 

7 HT I 8x6x5/8 13 120 

r 8x6x5/8 14 120 

7 HB 6x6x11/16 57 240 

7 D    b 3x2x5/16 213 151 1.000 0.767 0.837 0.720 0.116 0.452 0.376 0.077 

t 3x2x5/16 214 151 1.000 0.767 0.950 0.818 0.132 0.514 0.427 0.087 

7 BV 3x2.5x1/4 107 90 

7 BD 3x2x1/4 132 149 

8 V 6x31/2x5/16 83 183 

8 HT I 8x6x5/8 15 120 

r 8x6x5/8 16 120 

8 HB 6x6x11/16 58 240 

8 D   b 3x21/2x5/16 215 152 2.711 0.436 

t 3x21/2x5/16 216 152 11.061 0.439 

8 BV 3x2.5x1/4 108 92 

8 BD 3x2x1/4 133 150 
g V Rx31/?x5/1fi 84 187 
9 HT I 8x6x9/16 17 120 

r 8x6x9/16 18 120 
9 HB 6x6x9/16 59 240 
9 D    b 31/2x21/2x5/16 217 153 1.000 0.966 1.255 0.966 0.289 0.695 0.504 0.191 

t 31/2x21/2x5/16 218 153 1.000 0.966 1.286 0.983 0.304 0.714 0.513 0.201 

9 BV 3x2.5x1/4 109 93 

9 BD 3x2x1/4 134 151 

10 V 6x4x3/8 85 190 

10 HT I 8x6x9/16 19 120 
r 8x6x9/16 20 120 

10 HB 6x6x9/16 60 240 

10 D    b 4x3x5/16 219 154 1.000 1.168 1.017 0.801 0.216 0.560 0.418 Q.143 

t 4x3x5/16 220 154 1.000 1.168 1.031 0.811 0.220 0.568 0.423 0.145 

10 BV 3x2.5x1/4 110 95 

10 BD 3x2x1/4 135 152 
11 V 6x4x3/8 86 193 
11 HT  I 8x6x9/16 21 120 

r 8x6x9/16 22 120 
11 HB 6x6x9/16 61 240 
11 D    b 6x31/2x6/16 221 155 1.000 1.380 0.713 0.601 0.112 0.388 0.314 0.074 

t 6x31/2x6/16 222 155 1.000 1.380 0.722 0.609 0.113 0.393 0.318 0.075 

11 BV 3x2.5x1/4 111 97 

11 BD 3x2x1/4 136 153 

1? V 6x4x7/16 87 197 

12 HT I 8x6x9/16 23 120 

r 8x6x9/16 24 120 

12 HB 6x6x9/16 62 240 

12 D    b 6x31/2x3/8 223 156 

t 6x31/2x3/8 224 156 

12 BV 3x2.5x1/4 112 98 

12 BD 3x2x1/4 137 154 

* Factor of Safety for Bending is 1.5, for Axial Compression it is 5/3+3/8x(KL/rCc)-1/8x(KL/rCc)A3 
x Element Section Properties Calculated by Hand 
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ComDuted No FOS * 
Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath K r AXL B33 AXL B33 

13 V 14-1-87 88 200 
13 HT I 8x6x9/16 25 120 

r 8x6x9/16 26 120 
13 HB 6x6x9/16 63 240 
13 D    t 6x31/2x3/8 225 156 

b 6x31/2x3/8 226 156 
13 BV 3x2.5x1/4 113 98 
13 BD 3x2x1/4 138 154 
14 V 6x4x7/16 89 197 
14 HT I 8x6x9/16 27 120 

r 8x6x9/16 28 120 
14 HB 6x6x9/16 64 240 
14 D    t 6x31/2x6/16 227 155 1.000 1.380 0.733 0.618 0.115 0.399 0.323 0.076 

b 6x31/2x6/16 228 155 1.000 1.380 0.724 0.610 0.114 0.394 0.319 0.075 
14 BV 3x2.5x1/4 114 97 
14 BD 3x2x1/4 139 153 
1fi V 6x4x3/8 90 193 
15 HT I 8x6x9/16 29 120 

r 8x6x9/16 30 120 
15 HB 6x6x9/16 65 240 
15 D   t 4x3x5/16 229 154 1.000 1.168 1.055 0.825 0.230 0.582 0.430 0.152 

b 4x3x5/16 230 154 1.000 1.168 4.042 0.816 0.226 0.575 0.426 0.149 
15 BV 3x2.5x1/4 115 95 
15 BD 3x2x1/4 140 152 
1fi V 6x4x3/8 91 190 
16 HT I 8x6x9/16 31 120 

r 8x6x9/16 32 120 
16 HB 6x6x9/16 66 240 
16 D    t 31/2x21/2x5/16 231 153 1.000 0.966 1.336 1.006 0.331 0.743 0.525 0.218 

b 31/2x21/2x5/16 232 153 1.000 0.966 1.306 0.991 0.315 0.725 0.517 0.208 
16 BV 3x2.5x1/4 116 93 
16 BD 3x2x1/4 141 151 
17 V 6x31/2x5/16 92 187 
17 HT I 8x6x5/8 33 120 

r 8x6x5/8 34 120 
17 HB 6x6x11/16 67 240 
17 D    t 3x21/2x5/16 233 152 fa>Fe 0.439 

b 3x21/2x5/16 234 152 9.502 0.432 
17 BV 3x2.5x1/4 117 92 
17 BD 3x2x1/4 142 150 
1« V fix31/?x.R/1fi 93 183 
18 HT 1 8x6x5/8 35 120 

r 8x6x5/8 36 120 
18 HB 6x6x11/16 68 240 
18 D    t 3x2x5/16 235 151 1.000 0.767 0.994 0.852 0.141 0.538 0.445 0.093 

b 3x2x5/16 236 151 1.000 0.767 0.893 0.767 0.126 0.483 0.400 0.083 
18 BV 3x2.5x1/4 118 90 
18 BD 3x2x1/4 143 149 

* Factor of Safety for Bending is 1.5, for Axial Compression it is 5/3+3/8x(KL/rCc)-1/8x(KL/rCc)A3 
x Element Section Properties Calculated by Hand 
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ComDuted No FOS * 

Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath K r AXL B33 AXL B33 

19 V 6x31/2x5/16 94 180 

19 HT I 8x6x5/8 37 120 
r 8x6x5/8 38 120 

19 HB 6x6x11/16 69 240 

19 D   b 4x3x5/16 237 149 

t 4x3x5/16 238 149 

19 BV 3x2.5x1/4 119 90 

19 BD 3x2x1/4 144 149 

20 V 6x31/2x5/16 95 177 

20 HT I 8x6x5/8 39 120 

r 8x6x5/8 40 120 

20 HB 6x6x11/16 70 240 

20 D    b 3x21/2x5/16 239 148 

t 3x21/2x5/16 240 148 

20 BV 3x2.5x1/4 120 88 

20 BD 3x2x1/4 145 148 

?1 V fix31/?xfi/1fi 96 173 

21 HT I 8x6x9/16 41 120 
r 8x6x9/16 42 120 

21 HB 6x6x9/16 71 240 

21 D    b 31/2x21/2x5/16 241 147 1.000 0.966 0.527 0.432 0.095 0.288 0.225 0.063 

t 31/2x21/2x5/16 242 147 1.000 0.966 0.569 0.469 0.100 0.311 0.245 0.066 

21 BV 3x2.5x1/4 121 87 

21 BD 3x2x1/4 146 147 

?? V 6x31/2x5/16 97 170 

22 HT  I 8x6x9/16 43 120 

r 8x6x9/16 44 120 

22 HB 6x6x9/16 72 240 

22 D   b 5x3x5/16 243 146 1.000 1.084 0.677 0.571 0.106 0.368 0.298 0.070 

t 5x3x5/16 244 146 1.000 1.084 0.699 0.592 0.107 0.379 0.309 0.071 

22 BV 3x2.5x1/4 122 85 

22 BD 3x2x1/4 147 146 

?3 V 6x4x3/8 98 167 

23 HT I 8x6x9/16 45 120 
r 8x6x9/16 46 120 

23 HB 6x6x9/16 73 240 

23 D    b 6x31/2x5/16 245 145 1.000 1.380 0.534 0.436 0.098 0.293 0.229 0.065 

t 6x31/2x5/16 246 145 1.000 1.380 0.544 0.446 0.099 0.299 0.234 0.065 

23 BV 3x2.5x1/4 123 83 

23 BD 3x2x1/4 148 145 

?4 V Rx4x3/8 99 163 

24 HT I 8x6x9/16 47 120 

r 8x6x9/16 48 120 

24 HB 6x6x9/16 74 240 

24 D    b 6x4x3/8 247 144 
t 6x4x3/8 248 144 

24 BV 3x2.5x1/4 124 82 

24 BD 3x2x1/4 149 144 

Fnri FV t 18-1-64 100 118 
b 18-1-64 49 42 

* Factor of Safety for Bending is 1.5, for Axial Compression it is 5/3+3/8x(KL/rCc)-1/8x(KL/rCc)A3 
x Element Section Properties Calculated by Hand 
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ComDuted No FOS * 
Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath K r AXL B33 AXL B33 

South 
End 

1S 8-H-31 310 171 ' 

8-H-31 311 213 
8-H-31 316 43 

2S 18-1-47 312 132 
18-1-47 314 39 
18-1-47 315 83 
18-1-47 317 130 
18-1-47 319 43 

3S 18-1-64 318 132 
18-1-64 320 122 
18-1-64 321 95 
18-1-64 340 35 

4S 8-1-17 301 78 
14-1-30 302 312 1.000 0.848 1.048 0.802 0.246 0.581 0.418 0.162 

5S 10-1-21 303 78 
14-1-30 304 312 

6S 2C's12x40 305 312 
7S 10-1-21 306 78 
8S 2C's12x40 307 312 
10S 3.5x2.5x5/16 324 169 

3.5x2.5x5/16 325 169 
11S 3.5x2.5x5/16 322 169 

3.5x2.5x5/16 323 169 
12S 3.5x2.5x5/16 328 169 1.000 0.966 0.504 0.425 0.078 0.273 0.222 0.051 

3.5x2.5x5/16 329 169 1.000 0.966 0.546 0.450 0.098 0.299 0.235 0.065 
13S 3.5x2.5x5/16 326 169 1.000 0.966 0.863 0.702 0.161 0.473 0.366 0.106 

3.5x2.5x5/16 327 169 1.000 0.966 0.798 0.676 0.122 0.433 0.353 0.081 
14S 3.5x2.5x5/16 332 169 1.000 0.966 0.651 0.550 0.101 0.354 0.287 0.067 

3.5x2.5x5/16 333 169 1.000 0.966 0.719 0.576 0.144 0.396 0.301 0.095 
15S 3.5x2.5x5/16 330 169 1.000 0.966 0.868 0.716 0.152 0.474 0.374 0.100 

3.5x2.5x5/16 331 169 1.000 0.966 0.801 0.691 0.110 0.433 0.361 0.073 

* Factor of Safety for Bending is 1.5, for Axial Compression it is 5/3+3/8x(KL/rCc)-1/8x(KL/rCc)A3 
x Element Section Properties Calculated by Hand 
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Computed No FOS * 
Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath K r AXL B33 AXL B33 

North 
End 

1N 8-1-17 352 78 
2N 12-1-23 351 312 1.000 0.848 1.087 0.802 0.285 0.607 0.418 0.188 
3N 10-1-21 354 78 
4N 14-1-30 353 312 
5N 14-1-30 355 78 

14-1-30 356 78 
14-1-30 357 78 
14-1-30 358 78 

6N 10-1-21 363 78 
7N 18-1-47 359 78 

18-1-47 360 78 
18-1-47 361 78 
18-1-47 362 78 

8N 8-H-31 364 181 
9N 8-H-31 365 217 
10N 8-H-31 366 42 
11N 18-1-47 367 181 
12N 18-1-47 368 161 
13N 18-1-47 369 43 
14N 18-1-47 370 42 
15N 18-1-64 371 181 
16N 18-1-64 372 119 

18-1-64 374 42 
17N 18-1-64 373 43 
18N 18-1-64 49 42 
19N 31/2x21/2x5/16 374 175 1.000 0.966 0.599 0.420 0.180 0.338 0.219 0.119 

31/2x21/2x5/16 375 175 1.000 0.966 0.535 0.445 0.090 0.292 0.232 0.059 
20N 31/2x21/2x5/16 376 175 

31/2x21/2x5/16 377 175 
21N 31/2x21/2x5/16 378 180 1.000 0.966 1.165 0.904 0.261 0.644 0.472 0.172 

31/2x21/2x5/16 379 180 1.000 0.966 1.239 0.929 0.310 0.689 0.485 0.205 
22N 31/2x21/2x5/16 380 180 1.000 0.966 0.957 0.748 0.209 0.528 0.390 0.138 

31/2x21/2x5/16 381 180 1.000 0.966 0.859 0.723 0.136 0.467 0.377 0.090 
Center 
Column 

CC 14-1-87 385 384 

Knee K1 8x8x1/? 998 18fi 
Braces K2 8x8x1/2 999 186 

Total Overstresserf Memhers 15 n 

* Factor of Safety for Bending is 1.5, for Axial Compression it is 5/3+3/8x(KL/rCc)-1/8x(KL7rCc)A3 
x Element Section Properties Calculated by Hand 
All Sections are Double Angles Unless Otherwise Noted 
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Table 9.13. Hangars 43 and 47 Truss T3 with Middle Knee Braces Stepped Wind Loading, 

Tension. 

Comouted NoFOS* 
Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath AXL B22 AXL B22 

V 14-H-87 7378 200 
HT 2 C12-30 7350 240 
tOD P 14x3/8 
bot Laced 
HB 2 C12-25 7362 240 
toD+bot Laced 
D1 7x4x5/8 7402 156.2 

7x4x5/8 7403 156.2 
D2 7x4x5/8 7409 156.2 

7x4x5/8 7410 156.2 

? V 14-1-14? 200 0.788 0.678 0110 0479 0 407 0.073 
2. HT 14-H-87 7351 240 0.676 0.446 0.230 0.419 0.268 0.152 
2 HB 14-H-78 7363 240 1.024 0.699 0.325 0.634 0.419 0.215 
2 D1 14x121-78 7411 312.4 
a V 14x101-R1 73ft? 200 1 .205 0887 0.319 0.743 0.53? 0.211 
3 HT 14-H-87 7352 240 0.673 0.482 0.191 0.415 0.289 0.126 

2 P11x1/2 768 
3 HB 14-H-78 7364 240 
3 D1 14x81-43 7412 312.4 
4 V 14x8 I-43 7383 200 0.580 0.513 0.066 0 3R1 0.308 0.044 
4 HT 14-H-87 7353 240 0.560 0.392 0.168 0.346 0.235 0.111 

2 P11x1/2 768 
4 HB 14-H-78 7365 240 

2 P11x1/2 288 
4 D1 5x3x5/16 7413 156.2 

5x3x5/16 7414 156.2 
4 D2 5x3x5/16 7415 156.2 0.944 0.924 0.020 0.568 0.554 0.013 

5x3x5/16 7416 156.2 0.943 0.922 0.021 0.567 0.553 0.014 

R V 14x81-43 7384 200 1011 0740 0 271 0fi?3 0444 0.179 
5 HT 14-H-87 7354 240 0.594 0.365 0.230 0.371 0.219 0.152 

2 P11x1/2 768 
5 HB 14-H-78 7366 240 0.618 0.409 0.210 0.384 0.245 0.139 

5 D2 14x81-43 7417 312.4 

fi V 14x101-61 738R ?no 1.440 1.078 0.363 0.886 0.647 0.240 
6 HT 14-H-87 7355 240 
6 HB 14-H-78 7367 240 0.554 0.272 0.282 0.349 0.163 0.186 
6 D2 14x121-78 7418 312.4 
7 V aa-i-poo 7386 200 0.525 0.525' 0.000 0.315 0.315 0.000 
7 HT 14-H-87 7356 240 
7 HB 14-H-78 7368 240 0.500 0.266 0.235 0.315 0.160 0.155 
7 D1 14x121-78 7419 312.4 

ft V 14x101-61 7387 ?on 1.427 10Rfi 0.360 0877 0640 0.238 
8 HT 14-H-87 7357 240 0.574 0.352 0.222 0.358 0.211 0.147 

2 P11x1/2 768 
8 HB 14-H-78 7369 240 0.628 0.428 0.199 0.388 0.257 0.131 
8 D1 14x81-43        17420 312.4 

* The Factor of Safety for Bending is 1.5 for Tension it is 1.667 
x Element Section Properties Calculated by Hand 
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ComDuted NoFOS* 

Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath AXL B22 AXL B22 

9 V 14x81-43 7388 200 0.995 0.704 0.291 0.614 0.422 0.192 

9 HT 14-H-87 7358 240 0.540 0.392 0.148 0.333 0.235 0.098 

2 P 11x1/2 768 
9 HB 14-H-78 7370 240 

2 P 11x1/2 288 
9 D1 5x3x5/16 7421 156.2 0.991 0.973 0.017 0.595 0.584 0.011 

5x3x5/16 7422 156.2 0.991 0.976 0.015 0.596 0.586 0.010 

9 D2 5x3x5/16 7423 156.2 

5x3x5/16 7424 156.2 

in V 14*81-43 7389 ?oo 0501 0450 0 051 0 304 0?70 0 034 

10 HT 14-H-87 7359 240 0.626 0.468 0.158 0.385 0.281 0.104 

2 P 11x1/2 768 

10 HB 14-H-78 7371 240 

10 D2 14x81-43 7425 312.4 

11 V 14x1(11-61 7390 ?nn 0 963 0.686 0.278 0,595 0,412 0,183 
11 HT 14-H-87 7360 240 0.706 0.530 0.176 0.434 0.318 0.116 

11 HB 14-H-78 7372 240 0.560 0.358 0.202 0.348 0.215 0.133 

11 D2 14x121-78 7426 312.4 

12 V 14-1-14? 7393 ?oo 
12 HT 2 C 12-30 7361 240 

tOD P 14x3/8 
bot Laced 

12 HB 2 C12-25 7373 240 0.519 0.487 0.033 0.314 0.292 0.022 

tOD+bot Laced 

12 D1 7x4x5/8 7427 156.2 

7x4x5/8 7428 156.2 

12 D2 7x4x5/8 7429 156.2 

7x4x5/8 7430 156.2 

End FV 14-H-87 7396 ?oo 

East 
End 

1F 14-H-87 7376 19? 0 718 0671 0 046 0433 0d03 0030 

2E 14-H-87 7377 192 
3E 14-1-142 7379 192 
4E 14-1-142 7380 192 0.797 0.598 0.199 0.490 0.359 0.131 

5E 7x4x5/8 7407 153.7 

7x4x5/8 7408 153.7 

6E 7x4x5/8 7400 153.7 0.809 0.739 0.070 0.490 0.443 0.046 

7x4x5/8 7401 153.7 0.802 0.742 0.060 0.485 0.445 0.040 

7E 7x4x5/8 7405 153.7 

7x4x5/8 7406 153.7 

8E 7x4x5/8 7398 153.7 0.825 0.771 0.055 0.499 0.463 0.036 

7x4x5/8 7399 153.7 0.838 0.773 0.065 0.507 0.464 0.043 

9E 7x4x5/8 7374 240 

* The Factor of Safety for Bending is 1.5 for Tension it is 1.667 
x Element Section Properties Calculated by Hand 
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Comouted NoFOS* 
Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath AXL B22 AXL B22 

West 
End 

1W 14-H-87 7394 192 
2W 14-H-87 7395 192 
3W 14-1-142 7391 192 0.801 0.788 0.014 0.482 0.473 0.009 
4W 14-1-142 7392 192 0.658 0.511 0.147 0.404 0.307 0.097 
5W 7x4x5/8 7431 1537 0.806 0.733 0.073 0.488 0.440 0.048 

7x4x5/8 7432 1537 0.818 0.736 0.082 0.496 0.442 0.054 
6W 7x4x5/8 7433 1537 

7x4x5/8 7434 1537 
7W 7x4x5/8 7435 1537 0.674 0.605 0.069 0.409 0.363 0.046 

7x4x5/8 7436 1537 0.674 0.607 0.067 0.408 0.364 0.044 
8W 7x4x5/8 7437 1537 

7x4x5/8 7438 1537 
9W 7x4x5/8 737$ 240 

Center cm 33-1-200 7397 27fi 0.RR8 0750 0.138 0.541 0.450 0.091 
Column CC2 33-1-200 8 108 0.613 0.501 0.112 0.375 0.301 0.074 
Knfifi K1 Rxfix1/2 2 ?R3 1467 1090 0.377 0903 0.654 0.249 
Braces K2 8x8x1/2 3 263 1.694 1.197 0.497 1.046 0.718 0.328 

Total Overstrfiss ed Membi ;rs 5 0 

* The Factor of Safety for Bending is 1.5 for Tension it is 1.667 
x Element Section Properties Calculated by Hand 
All sections are double angles unless otherwise noted 
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Table 9.14. Hangars 43 and 47 Truss T3 with Middle Knee Braces Stepped Wind Loading, 
Compression. 

Cnmnuted NoFOS* 

Stress 
Ratio 

Stress 
Ratio 

Bav Mem Section # Lenath K r AXL B22 AXL 322 

v 14-H-87 7378 200 

HT 2 C12-30 7350 240 

tOD P 14x3/8 
bot Laced 
HB 2 C12-25 7362 240 

toD+bot Laced 

D1 7x4x5/8 7402 156.2 

7x4x5/8 7403 156.2 

D2 7x4x5/8 7409 156.2 

7x4x5/8 7410 156.2   . 
o V 14-1-142 7381 200 C  
2 HT 14-H-87 7351 240 
0 HB 14-H-78 7363 240 

2 D1 14x121-78 7411 312.4 fa>Fe 1.025 

q V 14x10 I-R1 7382 200 J  
3 HT 14-H-87 7352 240 

2 P11x1/2 768 
3 HB 14-H-78 7364 240 1.000 2.478 0.692 0.473 0.219 0.394 0.249 0.145 

3 D1 14x81-43 7412 312.4 fa>Fe 0.743 

& w 14x81-43 7383 ?nn 
4 HT 14-H-87 7353 240 

2 P11x1/2 768 
4 HB 14-H-78 7365 240 1.000 2.095 1.035 0.579 0.455 0.603 0.303 0.300 

2 P 11x1/2 288 
4 D1 5x3x5/16 7413 156.2 1.000 1.615 0-523 0.499 0.023 0.278 0.263 0.015 

5x3x5/16 7414 156.2 1.000 1.615 0.500 0.459 0.041 0.269 0.242 0.027 

4 D2 5x3x5/16 7415 156.2 

5x3x5/16 7416 156.2 
c V 14x81-43 7384 ?00 
ll 

5 HT 14-H-87 7354 240 

2 P 11x1/2 768 
5 HB 14-H-78 7366 240 
5 D2 14x81-43 7417 312.4 fa>Fe 1.533 

e \i 14*10 I-R1 7385 200 1 07? 2445 0.642 0 476 (),1fifi f)3fi? 0?5? 0110 

6 HT 14-H-87 7355 240 
6 HB 14-H-78 7367 240 

6 D2 14x121-78 7418 312.4 fa>Fe 0.792 

7 V 33-1-200 7386 200 
7 HT 14-H-87 7356 240 

7 HB 14-H-78 7368 240 
7 D1 14x121-78 7419 312.4 fa>Fe 0.793 

0 w 14x10 I-R1 7387 200 1.072 2.445 0.543 0413 0,130 0 305 0219 0,086 
£  
ft HT 14-H-87 7357 240 

2 P 11x1/2 768 
8 HB 14-H-78 7369 240 

8 D1 14x81-43 7420 312.4 fa>Fe 1.516 

* Factor of Safety for Bending is 1.5, for Axial Compression it is 5/3+3/8x(KL/rCc)-1/8x(KL/rCc)A3 
x Element Section Properties Calculated by Hand 
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ComDUted No FOR * 
Stress Stress 

Ratio Bav Mem. Section # Lenath K r Ratio AXL B22 AXL B22 
9 V 14x8I-43 7388 200 
9 HT 14-H-87 7358 240 

2 P11x1/2 768 
9 HB 14-H-78 737Q 240 1.000 2.095 1.035 0.579 0.455 0.603 M03 0300 

2 P 11x1/2 288 
9 D1 5x3x5/16 7421 156.2 

5x3x5/16 7422 156.2 
9 D2 5x3x5/16 7423 156.2 1.000 1.615 0.704 0.648 0.055 0.378 0.341 0.036 

5x3x5/16 7424 156.2 1.000 1.615 0.685 0.653 0.033 0.366 0.344 0.022 
10 V 14x81-43 7389 200 
10 HT 14-H-87 7359 240 

2 P11x1/2 768 
10 HB 14-H-78 7371 240 1.000 2.478 0.692 0.473 0.219 0.394 0.249 0145 
10 D2 14x81-43 7425 312.4 fa>Fe 0.628 
11 V 14x101-R1 7390 200 1.07? 2.445 0.662 0.454 0.208 0.378 0 241 0137 
11 HT 14-H-87 7360 240 
11 HB 14-H-78 7372 240 
11 D2 14x121-78 7426 312.4 fa>Fe 0.798 
1? V 14-1-14? 7393 200 
12 HT 2 C12-30 7361 240 

tOD P 14x3/8 
bot Laced 

12 HB 2 C12-25 7373 240 
toD+bot Laced 

12 D1 7x4x5/8 7427 156.2 
7x4x5/8 7428 156.2 

12 D2 7x4x5/8 7429 156.2 
7x4x5/8 7430 156.2 

End FV 14-H-87 7396 200 

East 
End 

1 

< 

IF 14-H-87 737R 19? 
2E 14-H-87 7377 192 
3E 14-1-142 7379 192 
4E 14-1-142 7380 192 
5E 7x4x5/8 7407 153.7 1.000 2.236 1,046 0.978 0.068 0.573 0.528 0045 

7x4x5/8 7408 153.7 1.000 2.236 1.155    ' 0.982 0.173 0.645 0.531 0.114 
5E 7x4x5/8 7400 153.7 

7x4x5/8 7401 153.7 
7E 7x4x5/8 7405 153.7 1.000 2.236 3.983 3.896 3.088 3.542 3.484 3.058 

7x4x5/8 7406 153.7 t.000 2.236 .082 3.906 3.175 3.605 3.490 3.116 
3E 7x4x5/8 7398 153.7 

7x4x5/8 7399 53.7 
?E 7x4x5/8 7374      ! 240   

* Factor of Safety for Bending is 1.5, for Axial Compression it is 5/3+3/8x(KL/rCc)-1/8x(KL/rCc)A3 
x Element Section Properties Calculated by Hand 
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Oomnuted NoFOS* 

Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath K r AXL B22 AXL B22 

West 
End 

1W 14-H-87 7394 192 
2W 14-H-87 7395 192 
3W 14-1-142 7391 192 
4W 14-1-142 7392 192 
5W 7x4x5/8 7431 153.7 

7x4x5/8 7432 153.7 

6W 7x4x5/8 7433 153.7 1.000 2.236 0.963 0.885 0.078 0.530 0.478 0.051 

7x4x5/8 7434 153.7 1.000 2.236 1.048 0.889 0.160 0.586 0.480 0.106 

7W 7x4x5/8 7435 153.7 

7x4x5/8 7436 153.7 

8W 7x4x5/8 7437 153.7 1.000 2.236 0.974 0.873 0.101 0.538 0.472 0.067 

7x4x5/8 7438 153.7 1.000 2.236 1.040 0.869 0.171 0.582 0.470 0.113 

9W 7x4x5/8 7375 240 
CCA 33-1-200 7397 ?7fi 1.000 3560 0 546 0.354 0,192 0,316 0.1 B9 0,127 

Column CC2 33-1-200 8 108 
K1 fixfixl/? ? ?R3 i.non ?sns 147fi 0675 0.801 0 883 0 354 0529 

Braces K2 8x8x1/2 3 263 1.000 2.505 0.739 0.510 0.230 0.419 0.267 0.152 

Total Overstressed Members  1fi 3  1 

* Factor of Safety for Bending is 1.5, for Axial Compression it is 5/3+3/8x(KL/rCc)-1/8x(KLVrCc)A3 
x Element Section Properties Calculated by Hand 
All sections are double angles unless otherwise noted 
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Table 9.15. Hangars 43 and 47 Truss T3 with Middle Knee Braces Average Wind Loading, Tension. 

ComDuted NoFOS* 

Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath AXL B22 AXL B22 

V 14-H-87 7378 200 
HT 2 C12-30 7350 240 
tOD P 14x3/8 
bot Laced 
HB 2 C12-25 7362 240 
toD+bot Laced 
D1 7x4x5/8 7402 156.2 

7x4x5/8 7403 156.2 
D2 7x4x5/8 7409 156.2 

7x4x5/8 7410 156.2 

? V 14-1-142 7381 200 
2 HT 14-H-87 7351 240 
2   • HB 14-H-78 7363 240 
2 D1 14x121-78 7411 312.4 
a V 14x101-61 738? 200 0 81? 0618 0.194 0 499 0 371 
3 HT 14-H-87 7352 240 

2 P11x1/2 768 
3 HB 14-H-78 7364 240 
3 D1 14x81-43 7412 312.4 
4 V- 14x81-43 7383 200 0509 0 463 0 047 0309 0278 0031 
4 HT 14-H-87 7353 240 

2 P 11x1/2 768 
4 HB 14-H-78 7365 240 

2 P11x1/2 288 
4 D1 5x3x5/16 7413 156.2 

5x3x5/16 7414 156.2 
4 D2 5x3x5/16 7415 156.2 0.653 0.636 0.017 0.393 0.382 0.011 

5x3x5/16 7416 156.2 0.647 0.633 0.014 0.389 0.380 0.009 
5 V 14x81-43 7384 200 0.858 0.664 0.195 0.527 0398 0.129 
5 HT 14-H-87 7354 240 

2 P 11x1/2 768 
5 HB 14-H-78 7366 240 
5 D2 14x81-43 7417 312.4 

fi V 14x101-61 7385 200 1,175 0.904 0?71 0 7?1 0 54? 0.179 
6 HT 14-H-87 7355 240 
6 HB 14-H-78 7367 240 

6 D2 14x121-78 7418 312.4 
7 V 33-1-200 7386 200 
7 HT 14-H-87 7356 240 
7 HB 14-H-78 7368 240 
7 D1 14x121-78 7419 312.4 

a V 14x101-61 7387 200 1.175 0904 0.271 0.721 0.542 0.179 
8 HT 14-H-87 7357 240 

2 P 11x1/2 768 
8 HB 14-H-78 7369 240 
8 D1 14x81-43 7420 312.4 

* The Factor of Safety for Bending is 1.5 for Tension it is 1.667 
x Element Section Properties Calculated by Hand 
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ComDuted No FOS * 

Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath AXL B22 AXL B22 

9 V 14x81-43 7388 200 0.858 0.664 0.195 0.527 0.398 0.129 

9 HT 14-H-87 7358 240 
2 P 11x1/2 768 

9 HB 14-H-78 7370 240 
2 P 11x1/2 288 

9 D1 5x3x5/16 7421 156.2 0.647 0.633 0.014 0.389 0.380 0.009 

5x3x5/16 7422 156.2 0.653 0.636 0.017 0.393 0.382 0.011 

9 D2 5x3x5/16 7423 156.2 

5x3x5/16 7424 156.2 

10 V 14x81-43 7389 ?00 0 509 0 463 0 047 0.309 0,278 0031 

10 HT 14-H-87 7359 240 
2 P 11x1/2 768 

10 HB 14-H-78 7371 240 

10 D2 14x81-43 7425 312.4 

11 V 14x10 l-fi1 7390 ?no 081? 0.618 0194 0,499 0,371 0,128 

11 HT 14-H-87 7360 240 
11 HB 14-H-78 7372 240 
11 D2 14x121-78 7426 312.4 

1? V 14-1-14? 7393 ?00 
12 HT 2 C 12-30 7361  ■ 240 

tOD P 14x3/8 
bot Laced 

12 HB 2 C12-25 7373 240 
toD+bot Laced 

12 D1 7x4x5/8 7427 156.2 

7x4x5/8 7428 156.2 

12 D2 7x4x5/8 7429 156.2 

7x4x5/8 7430 156.2 

End FV 14-H-87 739fi ?oo 

East 
End 

1F 14-H-R7 737fi 19? 0fi?3 0 571 0,053 0378 0343 0035 

2E 14-H-87 7377 192 
3E 14-1-142 7379 192 
4E 14-1-142 7380 192 
5E 7x4x5/8 7407 153.7 

7x4x5/8 7408 153.7 

6E 7x4x5/8 7400 153.7 0.660 0.619 0.036 0.395 0.371 0.024 

7x4x5/8 7401 153.7 0.657 0.621 0.036 0.396 0.373 0.024 

7E 7x4x5/8 7405 153.7 

7x4x5/8 7406 153.7 

8E 7x4x5/8 7398 153.7 0.744 0.692 0.052 0.450 0.415 0.034 

7x4x5/8 7399 153.7 0.756 0.695 0.062 0.458 0.417 0.041 

9E 7x4x5/8 7374 240 

* The Factor of Safety for Bending is 1.5 for Tension it is 1.667 
x Element Section Properties Calculated by Hand 
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ComDuted NoFOS* 
Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath AXL B22 AXL B22 

West 
End 

1W 14-H-87 7394 192 
2W 14-H-87 7395 192 
3W 14-1-142 7391 192 
4W 14-1-142 7392 192 
5W 7x4x5/8 7431 153.7 0.682 0.621 0.060 0.412 0.373 0.040 

7x4x5/8 7432 153.7 0.700 0.624 0.076 0.425 0.374 0.050 
6W 7x4x5/8 7433 153.7 

7x4x5/8 7434 153.7 
7W 7x4x5/8 7435 153.7 0.555 0.526 0.029 0.335 0.316 0.019 

7x4x5/8 7436 153.7 0.594 0.529 0.066 0.361 0.317 0.044 
8W 7x4x5/8 7437 153.7 

7x4x5/8 7438 153.7 
9W 7x4x5/8 7375 240 

Center CC1 aa-i-?nn 7397 27fi O.579 0.579 0 000 0 347 0.347 ooon 
Column CC2 33-1-200 8 108 
Knee K1 8x8x1/2 ? 263 0.898 0.854 0.043 0.541 0.512 0.028 
Braces K2 8x8x1/2 3 263 0.898 0.854 0.043 0.541 0.512 0.028 

Total Overstressed Members 2 0 

* The Factor of Safety for Bending is 1.5 for Tension it is 1.667 
x Element Section Properties Calculated by Hand 
All sections are double angle unless otherwise noted 
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Table 9.16. Hangars 43 and 47 Truss T3 with Middle Knee Braces Average Wind Loading, 
Compression. 

OomDuted No FOR* 

Stress 
Ratio 

Stress 
Ratio 

Bav Mem Section # Lerrath K r AXL B22 AXL 322 

v 14-H-87 7378 200 

HT 2 C12-30 7350 240 

tOD P 14x3/8 
hot Laced 

HB 2 C12-25 7362 240 

too+bot Laced 

D1 7x4x5/8 7402 156.2 

7x4x5/8 7403 156.2 

D2 7x4x5/8 7409 156.2 

7x4x5/8 7410 156.2 

? V 14-1-142 7381 200 
2 HT 14-H-87 7351 240 
2 HB 14-H-78 7363 240 1.000 2.478 0.574 0.320 0.251 0.334 0.169 0.166 

2 D1 14x121-78 7411 312.4 fa>Fe 0.628 

\i 14v1fl I-R1 7382 ?no 1 072 2.445 0.528 f)3Rfi 0140 0,?f)8 0,?0fi nofl? 
0 
3 HT 14-H-87 7352 240 ä  

2 P 11x1/2 768 ' 

3 HB 14-H-78 7364 240 1.000 2.478 0.529 0.367 0.162 0.300 0.193 0.107 

3 D1 14x81-43 7412 312.4 fa>Fe 0.505 

A V 14x81-43 7383 200 
4 HT 14-H-87 7353 240 

2 P 11x1/2 768 
4 HB 14-H-78 7365 240 1.000 2.095 0.767 0.457 0.310 0.443 0.239 0.205 

2 P 11x1/2 288 
4 D1 5x3x5/16 7413 156.2 

5x3x5/16 7414 156.2 
4 D2 5x3x5/16 7415 156.2 1.000 1.615 0.770 0.752 0.018 0.408 0.396 0.012 

5x3x5/16 7416 156.2 1.000 1.615 0.774 0.758 0.016 0.410 0.399 0.011 

K V 14x81-43 7384 200 1039 1894 0 588 0,428 0,160 0,330 0 224 nil» 

5 HT 14-H-87 7354 240 
2 P11x1/2 768 

5 HB 14-H-78 7366 240 

5 D2 14x81-43 7417 312.4 fa>Fe 1.137 

c V i4xini-fii 7385 ?nn 107? 2445 nflfift 0R74 0.293 0551 0357 0193 

6 HT 14-H-87 7355 240 
6 HB 14-H-78 7367 240 

6 D2 14x121-78 7418 312.4 fa>Fe 0.613 

7 V 33-1-200 7386 200 
7 HT 14-H-87 7356 240 
7 HB 14-H-78 7368 240 

7 D1 14x121-78 7419 312.4 fa>Fe 0.613 

0 V 14x101-61 7387 200 1 072 2.445 0 968 (1674 0,293 n«K1 0 357 0193 

8 HT 14-H-87 7357 240 
2 P 11x1/2 768 

8 HB 14-H-78 7369 240 1.000 2.478 0.568 0.391 0.176 0.322 0.206 0.116 

8 D1 14x81-43 I7420 312.4 fa>Fe 1.137  1 

* Factor of Safety for Bending is 1.5, for Axial Compression it is 5/3+3/8x(KL/rCc)-1/8x(KL/rCc)A3 
x Element Section Properties Calculated by Hand 
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ComDuted No FOS * 
Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath K r AXL B22 AXL B22 

9 V 14x81-43 7388 200 1.039 1.894 0.588 0.428 0.160 0.330 0.224 0.106 
9 HT 14-H-87 7358 240 

2 P11x1/2 768 
9 HB 14-H-78 7370 240 1.000 2.Q95 0.767 0.457 0.310 0.443 0.239 0.205 

2 P 11x1/2 288 
9 D1 5x3x5/16 7421 156.2 1.000 1.615 0.573 0.562 0.011 0.303 0.296 0.007 

5x3x5/16 7422 156.2 1.000 1.§15 0.570 0.556 0.014 0.302 0.293 0.009 
9 D2 5x3x5/16 7423 156.2 

5x3x5/16 7424 156.2 
10 V 14x81-43 7389 ?nn 
10 HT 14-H-87 7359 240 

2 P 11x1/2 768 
10 HB 14-H-78 7371 240 1.000 2.478 0.529 0.367 0.162 0.300 0.193 0.107 
10 D2 14x81-43 7425 312.4 fa>Fe 0.505 

11 V 14x10 1-61 7390 ?on 1.07? 2.445 0.388 0.140 0.298 0.206 0.092 
11 HT 14-H-87 7360 240 
11 HB 14-H-78 7372 240 1.000 2.478 1.620 0.843 0.777 0.957 0.444 0.513 
11 D2 14x121-78 7426 312.4 fa>Fe 0.628 
1? V 14-1-142 7393 ?nn 
12 HT 2 C12-30 7361 240 

tOD P 14x3/8 
bot Laced 

12 HB 2 C12-25 7373 240 
tOD+bOt Laced 

12 D1 7x4x5/8 7427 156.2 
7x4x5/8 7428 156.2 

12 D2 7x4x5/8 7429 156.2 
7x4x5/8 743Q 156.2 

End FV 14-H-87 7396 200 

East 
End 

1F 14-H-87 7376 
2E 14-H-87 7377 192 
3E 14-1-142 7379 192 1.000 3.982 1.108 0.996 0.112 0.626 0.552 0.074 
4E 14-1-142 7380 192 1.000 3.982 0.755 0.570 0.185 0.438 0.316 0.122 
5E 7x4x5/8 7407 153.7 1.000 2.236 1.022 0.967 0.055 0.559 0.522 0.036 

7x4x5/8 7408 153.7 1.000 2.236 1.152 0.971 0.181 0.644 0.525 0.119 
6E 7x4x5/8 7400 153.7 

7x4x5/8 7401 153.7 
7E 7x4x5/8 7405 153.7 1.000 2.236 0.975 0.889 0.085 0.536 0.480 0.056 

7x4x5/8 7406 153.7 1.000 2.236 1.082 0.893 0.189 0.607 0.482 0.125 
8E 7x4x5/8 7398 153.7 

7x4x5/8 7399 153.7 
9E 7x4x5/8 7374,., 240 

* Factor of Safety for Bending is 1.5, for Axial Compression it is 5/3+3/8x(KL/rCc)-1/8x(KL/rCc)A3 
x Element Section Properties Calculated by Hand 
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West 
End 

Bay 

Center 
Column 

Knfifi. 
Braces 

Mem. 
1W_ 
2W 
3W 
4W 
5W 

6W 

7W 

8W 

9W 
£CL 
CC2 
KL 
K2 

Section 
14-H-87 
14-H-87 
14-1-142 
14-1-142 
7x4x5/8 
7x4x5/8 
7x4x5/8 
7x4x5/8 

7394 
7395 

7x4x5/8 
7x4x5/8 
7x4x5/8 
7x4x5/8 
7x4x5/8 
33-I-200 
33-I-200 
8*8x1/P 
8x8x1/2 

7391 
7392 
7431 
7432 
7433 
7434 
7435 
7436 
7437 
7438 
7375 

2327_ 

Length 
192 
192 
192 
192 
153.7 
153.7 
153.7 
153.7 
153.7 
153.7 
153.7 
153.7 
240 
276 
108 
2£3_ 
263 

Tntal Ch/Prstressfiri Memhers 

1.000 3.696 
1.000 3.696 

3.792 

1.000 
1.000 

1.000 
1.000 

um. 
3.080 
moo 
1.000 

3.982 

2M- 
2.236 

2.236 
2.236 

3,560 
3.560 

?.S0S 
2.505 

Stress 
Ratio 
1.007 
0.521 

0.613 

0.944 
0.976 

0.922 
1.010 

OSSi. 
0.501 

ur 
1.100 

15- 

Computed 

AXL 
0.888 
0.375 

0.526 

0.864 
0.862 

0.832 
0.834 

0.433 
0.298 

lD3i_ 
1.031 

B22 
0.119 
0.146 

0.087 

0.080 
0.113 

0.090 
0.177 

Ü25L. 
0.203 

0,069 
0.069 

* Factor of Safety for Bending is 1.5, for Axial Compression it is 5/3+3/8x(KL/rCc)-1/8x(KL/rCc)A3 
x Element Section Properties Calculated by Hand 
All sections are double angle unless otherwise noted 

No FOS * 

Stress 
Ratio 
0.568 
0.303 

0.332 

0.520 
0.540 

0.509 
0.567 

0,397 
0.291 

0.586 
0.586 

2  

AXL 
0.490 
0.207 

0.274 

0.467 
0.466 

0.450 
0.451 

H232- 
0.157 
Ü54L 
0.541 

B22 
0.079 
0.096 

0.057 

0.053 
0.075 

0.059 
0.117 

0.166 
0.134 
0 046 
0.046 



USACERL TR 99/27 317 

Table 9.17. Hangars 44 and 45 Truss T3 with Middle Knee Braces Stepped Wind Loading, Tension. 

ComDuted NoFOS* 
Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath AXL B22 AXL B22 

V 14-H-87 7378 200 
HT 2 C12-30 7350 240 
tOD P 14x3/8 
bot Laced 
HB 2 C12-25 7362 240 
toD+bot Laced 
D1 7x4x5/8 7402 156.2 

7x4x5/8 7403 156.2 
D2 7x4x5/8 7409 156.2 

7x4x5/8 7410 156.2 
2 V 14-1-14? 7381 ?on 0 798 0 683 0115 0.486 0.410 0076 
2 HT 14-H-87 7351 240 0.686 0.453 0.234 0.426 0.272 0.154 
2   • HB 14-H-78 7363 240 1.035 0.706 0.330 0.641 0.424 0.218 
2 D1 14x121-78 7411 312.4 
3 V 14x101-61 738? 200 1214 0.891 03?? 0747 0.535 0.213 
3 HT 14-H-87 7352 240 0.638 0.490 0.193 0.421 0.294 0.127 

2 P 11x1/2 768 
3 HB 14-H-78 7364 240 
3 D1 14x81-43 7412 312.4 
4 V 14xfl I-43 7383 200 0.583 0.515 0.068 0.354 0.309 0.045 
4 HT 14-H-87 7353 240 0.568 0.398 0.170 0.351 0.239 0.112 

2 P 11x1/2 768 
4 HB 14-H-78 7365 240 

2 P 11x1/2 288 
4 D1 5x3x5/16 7413 156.2 

5x3x5/16 7414 156.2 
4 D2 5x3x5/16 7415 156.2 0.955 0.935 0.050 0.594 0.561 0.033 

5x3x5/16 7416 156.2 0.954 0.933 0.022 0.574 0.560 0.015 
s V 14x8I-43 7384 200 1.01ft 0.742 0.275 0.627 0.445 0.182 
5 HT 14-H-87 7354 240 0.603 0.370 0.233 0.376 0.222 0.154 

2 P 11x1/2 768 
5 HB 14-H-78 7366 240 0.626 0.414 0.212 0.388 0.248 0.140 
5 D2 14x81-43 7417 312.4 

fi V 14x101-61 7385 200 1.458 1.089 0.368 0.896 0.653 0.243 
6 HT 14-H-87 7355 240 
6 HB 14-H-78 7367 240 0.563 0.276 0.288 0.356 0.166 0.190 
6 D2 14x121-78 7418 312.4 
7 V 33-l-?00 7386 200 0 533 0.533 0.000 0.320 0.3?0 0.000 
7 HT 14-H-87 7356 240 
7 HB 14-H-78 7368 240 0.510 0.269 0.241 0.320 0.161 0.159 
7 D1 14x121-78 7419 312.4 

a V 14x101-61 7387 200 1444 1.078 0.366 0.888 0.647 0.242 
8 HT 14-H-87 7357 240 0.582 0.357 0.225 0.363 0.214 0.149 

2 P 11x1/2 768 
8 HB 14-H-78 7369 240 0.635 0.433 0.202 0.393 0.260 0.133 
8 D1 14x81-43 7420 312.4 

* The Factor of Safety for Bending is 1.5 for Tension it is 1.667 
x Element Section Properties Calculated by Hand 
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Bay_ 

1L 
1L 
11_ 
11_ 
12. 
12 

12 

12 

12 

End 

East 
End 

Mem. 

HT 

HB 

D2~ 

HT 

HB 
D2 
V 
HT 
HB 
D2 

HT 
top 
bot 
HB 
top+bot 

Section 
14x81-43 
14-H-87 
2 P 11x1/2 

2 P 11x1/2 
5x3x5/16 
5x3x5/16 
5x3x5/16 
5x3x5/16 

D1 

7388 
7358 

14-H-78 7370 

7421 
7422 
7423 
7424 

14x81-43 

14-H-87 
2 P 11x1/2 
14-H-78 
14x81-43 
14*101-61 
14-H-87 
14-H-78 
14x121-78 
14-1-14P 

2 C12-30 
P 14x3/8 
Laced 
2 C12-25 
Laced 

i Length 

200 
240 
768 
240 
288 

156.2 

I3SÜ. 
7359 

7371 
7425 

232D_ 
7360 
7372 
7426 

I323_ 
7361 

7373 

7x4x5/8 7427 

7x4x5/8 
D2 7x4x5/8 

7x4x5/8 

DL 

1E- 
2E_ 
3E_ 
4E_ 
5E 

£E_ 

7E 

8E 

9E 

7428 
7429 
7430 

14-H-87 I32fi_ 

14-H-87 

14-H-87 
14-1-142 
14-1-142 
7x4x5/8 
7x4x5/8 
7x4x5/8 
7x4x5/8 
7x4x5/8 
7x4x5/8 
7x4x5/8 
7x4x5/8 
7x4x5/8 

156.2 
156.2 
156.2 

2QD_ 
240 
768 
240 
312.4 

2Q0_ 
240 
240 
312.4 
POO 
240 

i240 

156.2 
156.2 

2QQ_ 

73I6_ 
7377 
7379 
7380 
7407 
7408 
7400 
7401 
7405 
7406 
7398 
7399 
7374 

156.2 
156.2 

121. 
192 
192 
192 
153.7 
153.7 
153.7 
153.7 
153.7 
153.7 
153.7 
153.7 
240 

Stress 
Ratio 
0.985 
0.549 

AXL 
0.710 

1.001 
1.002 

Computed 

B22 
0.275 

0.399 0.150 

0.984 0.017 

0.986 0.016 

0,505 
,0.636 

0,973 
0.715 
,0.571 

0592 

0.523 

0,716 

MZ8_ 

0.814 
0.807 

,0,452 
0.476 

0 690 
10.537 
0.365 

0053 
0.160 

0 506 

0.490 

0 28P 

0.179 
0.207 

OARS 

0.033 

0 670 

0.829 
0.842 

MQJ_ 

&Z43_ 
0.746 

0.774 
0.777 

0,046 

JL269_ 

0.071 
0.061 

0.054 
0.066 

* The Factor of Safety for Bending is 1.5 for Tension it is 1.667 
x Element Section Properties Calculated by Hand 

Stress 
Ratio 
0.608 
0.338 

0.602 
0.602 

ME. 
0.391 

0.600 
0.440 
0.356 

0,360 

0.316 

0,432 

0.543 

0.493 
0.488 

0.500 
0.510 

No FOS' 

AXL 
0.426 
0.239 

0.590 
0.592 

H2LL 
0.286 

0,414 
0.322 
0.219 

iQ.304 

0.294 

0,402 

0.365 

0.446 
0.448 

0.464 
0.466 

B22 
0.182 
0.099 

0.011 
0.011 

M35_ 
0.106 

0186 
ML 
0.137 

0 056 

0.022 

0 030 

0.178 

0.047 
0.040 

0.036 
0.044 
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Computed NoFOS* 

Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath AXL B22 AXL B22 

West 
End 

1W 14-H-87 7394 192 
2W 14-H-87 7395 192 
3W 14-1-142 7391 192 0.810 0.797 0.013 0.487 0.478 0.009 

4W 14-1-142 7392 192 0.671 0.521 0.150 0.412 0.313 0.099 

5W 7x4x5/8 7431 153.7 0.805 0.732 0.073 0.487 0.439 0.048 

7x4x5/8 7432 153.7 0.817 0.735 0.082 0.495 0.441 0.054 

6W 7x4x5/8 7433 153.7 
7x4x5/8 7434 153.7 

7W 7x4x5/8 7435 153.7 0.672 0.603 0.069 0.407 0.362 0.046 
7x4x5/8 7436 153.7 0.672 0.605 0.067 0.407 0.363 0.044 

8W 7x4x5/8 7437 153.7 
7x4x5/8 7438 153.7 

9W 7x4x5/8 7375 240 
Center CCA 33-i-?oo 7397 ?7fi nans 0.765 0138 0.550 0 459 0 091 

Column CC2 33-1-200 8 108 0.623 0.511 0.112 0.381 0.307 0.074 

KneR K1 8x8x1/? 1.496 1.111 OSftfi 0 9?1 0 667 n?R4 

Braces K2 8x8x1/2 3 263 1.722 1.217 0.504 1.063 0.730 0.333 

Total Overstressed Members 9 o 

* The Factor of Safety for Bending is 1.5 for Tension it is 1.667 
x Element Section Properties Calculated by Hand 
All sections are double angles unless otherwise noted 
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Table 9.18. Hangars 44 and 45 Truss T3 with Middle Knee Braces Stepped Wind Loading, Compression. 

ComDuted No FOS * 

Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath K r AXL B22 AXL B22 

V 14-H-87 7378 200 

HT 2 C12-30 7350 240 

tOD P 14x3/8 
bot Laced 
HB 2 C 12-25 7362 240 

tOD+bOt Laced 
D1 7x4x5/8 7402 156.2 

7x4x5/8 7403 156.2 

D2 7x4x5/8 7409 156.2 

7x4x5/8 7410 156.2 

2 V 14-1-14? 7381 200 

2 HT 14-H-87 7351 240 

2 HB 14-H-78 7363 240 

2 D1 14x121-78 7411 312.4 fa>Fe 1.045 

3 V 14x101-61 7382 200 
3 HT 14-H-87 7352 240 

2 P 11x1/2 768 

3 HB 14-H-78 7364 240 1.000 2.478 0.706 0.482 0.225 0.402 0.254 0.149 

3 D1 14x81-43 7412 312.4 fa>Fe 0.754 

4 V 14x81-43 7383 200 
4 HT 14-H-87 7353 240 

2 P 11x1/2 768 
4 HB 14-H-78 7365 240 1.000 2.095 1.061 0.590 0.472 0.620 0.308 0.312 

2 P 11x1/2 288 

4 D1 5x3x5/16 7413 156.2    • 1.000 1.615 0.540 0.516 0.024 0.288 0.272 0.016 

5x3x5/16 7414 156.2 1.000 1.615 0.557 0.512 0.045 0.299 0.270 0.030 

4 D2 5x3x5/16 7415 156.2 

5x3x5/16 7416 156.2 

5 V 14x81-43 7384 200 
5 HT 14-H-87 7354 240 

2 P 11x1/2 768 
5 HB 14-H-78 7366 240 
5 D2 14x8 I-43 7417 312.4 fa>Fe 1.370 

fi V 14x101-61 7385 ?nn 107? 2.445 0.614 0.459 0155 0.346 0,243 010? 

6 HT 14-H-87 7355 240 
6 HB 14-H-78 7367 240 
6 D2 14x121-78 7418 312.4 fa>Fe 0.813 

7 V 33-1-200 7386 200 Ifififi 3.560 0533 0.533 0,000 0,280 O?80 onnn 

7 HT 14-H-87 7356 240 
7 HB 14-H-78 7368 240 
7 D1 14x121-78 7419 312.4 fa>Fe 0.808 

8 V 14x101-61 7387 200 1.072 ?.44R 0 516 0396 01?0 0,289 0,210 0,079 

8 HT 14-H-87 7357 240 
2 P 11x1/2 768 

8 HB 14-H-78 7369 240 

8 D1 14x81-43 7420 312.4 fa>Fe 1.341 

* Factor of Safety for Bending is 1.5, for Axial Compression it is 5/3+3/8x(KL/rCc)-1/8x(KL/rCc)A3 
x Element Section Properties Calculated by Hand 
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ComDuted NoFOS* 

Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath K r AXL B22 AXL B22 

9 V 14x81-43 7388 200 
9 HT 14-H-87 7358 240 

2 P11x1/2 768 
9 HB 14-H-78 7370 240 1.000 2.Q95 1.061 0.590 0.472 0.620 0.308 0.312 

2 P 11x1/2 288 
9 D1 5x3x5/16 7421 156.2 

5x3x5/16 7422 156.2 

9 D2 5x3x5/16 7423 156.2 1.000 1.615 0.722 0.664 0.057 0.387 0.350 0.038 

5x3x5/16 7424 156.2 1.000 1.615 0.702 0.668 0.034 0.374 0.352 0.022 

10 V 14x81-43 7389 ?00 

10 HT 14-H-87 7359 240 
2 P 11x1/2 768 

10 HB 14-H-78 7371 240 1.000 2.478 0.815 0.436 0.379 0.480 0.230 0.250 

10 D2 14x81-43 7425 312.4 fa>Fe 0.639 

11 V 14x101-61 7390 900 107? 2.445 0 648 0447 0 901 0370 0.937 0133 

11 HT 14-H-87 7360 240 
11 HB 14-H-78 7372 240 1.000 2.478 1.509 0.810 0.700 0.889 0.427 0.462 

11 D2 14x121-78 7426 312.4 fa>Fe 0.814 

12 V 14-1-142 7393 900 
12 HT 2 C12-30 7361 240 

tOD P 14x3/8 
bot Laced 

12 HB 2 C12-25 7373 240 
tOD+bot Laced 

12 D1 7x4x5/8 7427 156.2 
7x4x5/8 7428 156.2 

12 D2 7x4x5/8 7429 156.2 
7x4x5/8 7430 156.2 

End EV 14-H-87 7396 900 

East 
End 

1F 14-H-87 737R 192 
2E 14-H-87 7377 192 
3E 14-1-142 7379 192 
4E 14-1-142 7380 192 
5E 7x4x5/8 7407 153.7 1.000 2.236 1.048 0.979 0.068 0.574 0.529 0.045 

7x4x5/8 7408 153.7 1.000 2.236 1.156 0.983 0.173 0.645 0.531 0.114 

6E 7x4x5/8 7400 153.7 
7x4x5/8 7401 153.7 

7E 7x4x5/8 7405 153.7 1.000 2.236 0.986 0.898 0.088 0.543 0.485 0.058 
7x4x5/8 7406 153.7 1.000 2.236 1.084 0.909 0.175 0.607 0.491 0.116 

8E 7x4x5/8 7398 153.7 
7x4x5/8 7399 153.7 

?E 7x4x5/8 7374 240 

* Factor of Safety for Bending is 1.5, for Axial Compression it is 5/3+3/8x(KL/rCc)-1/8x(KL7rCc)A3 
x Element Section Properties Calculated by Hand 
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ComDiited No FOS * 

Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath K r AXL B22 AXL B22 

West 
End 

1W 14-H-87 7394 192 1.000 3.696 0.718 0.702 0.015 0.397 0.387 0.010 

2W 14-H-87 7395 192 
3W 14-1-142 7391 192 
4W 14-1-142 7392 192 
5W 7x4x5/8 7431 153.7 

7x4x5/8 7432 153.7 
6W 7x4x5/8 7433 153.7 1.000 2.236 0.957 0.880 0.077 0.526 0-475 0.051 

7x4x5/8 7434 153.7 1.000 2.236 1.041 0.883 0.158 0.581 0.477 0.104 

7W 7x4x5/8 7435 153.7 

7x4x5/8 7436 153.7 

8W 7x4x5/8 7437 153.7 1.000 2.236 0.967 0.868 0.099 0.534 0.469 0.065 

7x4x5/8 7438 153.7 1.000 2.236 1.035 0.860 0.170 0.577 0.465 0.112 

9W 7x4x5/8 7375 240 
Center cm 33-1-200. 7397 ?7fi 1000 3.5R0 0 523 0334 0189 0.304 0179 0,125 
Column CC2 33-1-200 8 108 
Knee K1 8x8x1/?    ' ? 2fi3 1 ooo 2.505 1.358 0638 0 720 0 810 OMR 0 475 

Braces K2 8x8x1/2 3 263 1.000 2.505 0.677 0.473 0.203 0.382 0.248 0.134 

Total Overstressed Members 17 3 
* Factor of Safety for Bending is 1.5, for Axial Compression it is 5/3+3/8x(KL/rCc)-1 /8x(KLVrCc)A3 
x Element Section Properties Calculated by Hand 
All sections are double angles unless otherwise noted 
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Table 9.19. Hangars 44 and 45 Truss T3 with Middle Knee Braces Average Wind Loading, 
Tension. 

ComDuted NoFOS* 

Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath AXL B22 AXL B22 

V 14-H-87 7378 200 
HT 2 C12-30 7350 240 
tOD P 14x3/8 
bot Laced 
HB 2 C12-25 7362 240 
tOD+bOt Laced 
D1 7x4x5/8 7402 156.2 

7x4x5/8 7403 156.2 
D2 7x4x5/8 7409 156.2 

7x4x5/8 7410 156.2 
2 V 14-1-142 73A1 200 
2. HT 14-H-87 7351 240 
2 HB 14-H-78 7363 240 0.518 0.412 0.106 0.317 0.247 0.070 
2 D1 14x121-78 7411 312.4 

3 V 14x101-61 7382 200 0820 OR?? 0.198 0504 0373 0.131 
3 HT 14-H-87 7352 240 

2 P 11x1/2 768 
3 HB 14-H-78 7364 240 
3 D1 14x81-43 7412 312.4 

4 V 14xfi I-43 200 0507 0.460 0047 0307 0.276 0.031 
4 HT 14-H-87 7353 240 

2 P 11x1/2 768 
4 HB 14-H-78 7365 240 

2 P 11x1/2 288 
4 D1 5x3x5/16 7413 156.2 

5x3x5/16 7414 156.2 
4 D2 5x3x5/16 7415 156.2 0.663 0.646 0.017 0.399 0.388 0.011 

5x3x5/16 7416 156.2 0.658 0.644 0.014 0.396 0.386 0.009 
5 V 14x81-43 73fl4 0.865 0 666 0199 0531 0.400 0.131 
5 HT 14-H-87 7354 240 

2 P11x1/2 768 
5 HB 14-H-78 7366 240 
5 D2 14x81-43 7417 312.4 

fi V 14x101-61 7385 200 119? 0916 0?76 0.732 0550 01ft? 

6 HT 14-H-87 7355 240 
6 HB 14-H-78 7367 240 
6 D2 14x121-78 7418 312.4 

7 V 33-1-200 73fifi 200 
7 HT 14-H-87 7356 240 
7 HB 14-H-78 7368 240 
7 D1 14x121-78 7419 312.4 

a V 14x101-61 7387 200 119? 091R 0.276 0.732 0.550 0.182 
8 HT 14-H-87 7357 240 

2 P 11x1/2 768 
8 HB 14-H-78 7369 240 

9 D1 14x81-43 7420 312.4 

* The Factor of Safety for Bending is 1.5 for Tension it is 1.667 
x Element Section Properties Calculated by Hand 
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ComDuted NoFOS* 

Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath AXL B22 AXL 322 

g V 14x81-43 7388 200 
9 HT 14-H-87 7358 240 

2 P 11x1/2 768 
9 HB 14-H-78 7370 240 

2 P 11x1/2 288 
g D1 5x3x5/16 7421 156.2 0.658 0.644 0.014 0.396 0.386 D.009 

5x3x5/16 7422 156.2 0.663 0.646 0.017 0.399 0.388 0.011 

9 D2 5x3x5/16 7423 156.2 

5x3x5/16 7424 156.2 

10 V 14x81-43 7389 ?00 
10 HT 14-H-87 7359 240 

2 P11x1/2 768 

10 HB 14-H-78 7371 240 

10 D2 14x81-43 7425 312.4 

11 V 14x101-61 7390 ?nn 
11 HT 14-H-87 7360 240 
11 HB 14-H-78 7372 240 
11 D2 14x121-78 7426 312.4 

1? V 14-1-14? 7393 ?nn 
12 HT 2 C 12-30 7361 240 

tOD P 14x3/8 
bot Laced 

12 HB 2 C12-25 7373 240 0.560 0.440 0.120 0.343 0.264 0.079 

toD+bot Laced 

12 D1 7x4x5/8 7427 156.2 

7x4x5/8 7428 156.2 

12 D2 7x4x5/8 7429 156.2 

7x4x5/8 7430 156.2 

End FV 14-H-87 7396 ?00 

East 
End 

1F 14-H-87 7376 19? 
2E 14-H-87 7377 192 
3E 14-1-142 7379 192 
4E 14-1-142 7380 192 
5E 7x4x5/8 7407 153.7 

7x4x5/8 7408 153.7 

6E 7x4x5/8 7400 153.7 

7x4x5/8 7401 153.7 

7E 7x4x5/8 7405 153.7 

7x4x5/8 7406 153.7 

8E 7x4x5/8 7398 153.7 

7x4x5/8 7399 153.7 

9E 7x4x5/8 7374 240  1 

* The Factor of Safety for Bending is 1.5 for Tension it is 1.667 
x Element Section Properties Calculated by Hand 
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ComDuted NoFOS* 

Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath AXL B22 AXL B22 

West 
End 

1W 14-H-87 7394 192 
2W 14-H-87 7395 192 
3W 14-1-142 7391 192 
4W 14-1-142 7392 192 
5W 7x4x5/8 7431 153.7 0.718 0.657 0.061 0.434 0.394 0.040 

7x4x5/8 7432 153.7 0.736 0.659 0.076 0.446 0.395 0.050 

6W 7x4x5/8 7433 153.7 
7x4x5/8 7434 153.7 

7W 7x4x5/8 7435 153.7 0.592 0.542 0.050 0.358 0.325 0.033 
7x4x5/8 7436 153.7 0.604 0.544 0.060 0.366 0.326 0.040 

8W 7x4x5/8 7437 153.7 
7x4x5/8 7438 153.7 

9W 7x4x5/8 7375 240 
Center CC1 33-I-200 7397 ?7fi 0 593 0.593 oooo 0.356 0.356 0 000 

Column CC2 33-I-200 8 108 
Knee K1 8x8x1/2 2 2fi3 0919 0.875 0.045 OWfi 0fi?5 0 030 

Braces K2 8x8x1/2 3 263 0.919 0.875 0.045 0.555 0.525 0.030 

Total Overstressed Members 2 0 

* The Factor of Safety for Bending is 1.5 for Tension it is 1.667 
x Element Section Properties Calculated by Hand 
All sections are double angle unless otherwise noted 
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Table 9.20. Hangars 44 and 45 Truss T3 with Middle Knee Braces Average Wind Loading, Compression. 

ComDUted __ NoFOS* 

Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath K r AXL B22 AXL B22 

V 14-H-87 7378 200 

HT 2 C12-30 7350 240 

tOD P 14x3/8 
bot Laced 
HB 2 C12-25 7362 240 

tOD+bot Laced 
D1 7x4x5/8 7402 156.2 

7x4x5/8 7403 156.2 

D2 7x4x5/8 7409 156.2 

7x4x5/8 7410 156.2 

2 V 14-1-142 7381 200 

2 HT 14-H-87 7351 240 

2 HB 14-H-78 7363 240 1.000 2.478 0.551 0.309 0.242 0.323 0.163 0.160 

2 D1 14x121-78 7411 312.4 fa>Fe 0.643 

3 V 14x101-R1 7382 200 1072 P445 (1516 0,382 0,134 0 291 0 203 0,088 

3 HT 14-H-87 7352 240 
2 P11x1/2 768 

3 HB 14-H-78 7364 240 1.000 2.478 0.543 0.376 0.166 0.308 0.198 0.110 

3 D1 14x81-43 7412 312.4 fa>Fe 0.515 

4 V 14x81-43 7383 200 
4 HT 14-H-87 7353 240 

2 P 11x1/2 768 
4 HB 14-H-78 7365 240 1.000 2.095 0.788 0.468 0.320 0.456 0.245 0.211 

2 P 11x1/2 288 
4 D1 5x3x5/16 7413 156.2 

5x3x5/16 7414 156.2 

4 D2 5x3x5/16 7415 156.2 1.000 1.615 0.568 0.558 0.011 0.301 0.294 0.007 

5x3x5/16 7416 156.2 1.000 1.615 0.574 0.563 0.010 0.303 0.297 0.007 

5 V 14x8 I-43 7384 200 1 039 1894 0R77 0,4?3 0,153 0,322 (1.321 0,101 

5 HT 14-H-87 7354 240 
2 P 11x1/2 768 

5 HB 14-H-78 7366 240 
5 D2 14x81-43 7417 312.4 fa>Fe 1.164 

6 V 14x101-61 7385 200 1 072 2.445 0.933 0RR7 0,276 OHM 0348 018? 

6 HT 14-H-87 7355 240 
6 HB 14-H-78 7367 240 

6 D2 14x121-78 7418 312.4 fa>Fe 0.627 

7 V 33-1-200 7386 200 
7 HT 14-H-87 7356 240 
7 HB 14-H-78 7368 240 

7 D1 14x121-78 7419 312.4 fa>Fe 0.638 

ft V 14x101-61 7387 200 1.072 2.445 0933 0 657 0.276 0531 0,348 0,182 

8 HT 14-H-87 7357 240 
2 P 11x1/2 768 

8 HB 14-H-78 7369 240 

9 D1 14x81-43 7420 312.4 fa>Fe 1.164 

* Factor of Safety for Bending is 1.5, for Axial Compression it is 5/3+3/8x(KL/rCc)-1/8x(KL/rCc)A3 
x Element Section Properties Calculated by Hand 
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ComDUted NoFOS* 
Stress 
Ratio 

Stress 
Ratio Bav Mem. Section # Lenath K r AXL B22 AXL B22 

9 V 14x81-43 7399 200 1.039 1.894 0.577 0.423 0.153 0.322 0.221 0.101 
9 HT 14-H-87 7358 240 

2 P 11x1/2 768 
9 HB 14-H-78 7370 240 1.000 2.095 0.788 0.468 0.320 0.456 0.245 0.211 

2 P11x1/2 288 
9 D1 5x3x5/16 7421 156.2 1.000 1.615 0.555 0.545 0.011 0.294 0.287 0.007 

5x3x5/16 7422 156.2 1.000 1.615 0.552 0.539 0.013 0.293 0.284 0.009 
9 D2 5x3x5/16 7423 156.2 

5x3x5/16 7424 156.2 
10 V 14*RU3 73R9 
10 HT 14-H-87 7359 240 

2 P11x1/2 768 
10 HB 14-H-78 7371 240 1.000 2.47? 0.543 0.376 0.166 0.308 0.198 0.110 
10 D2 14x81-43 7425 312.4 fa>Fe 0.515 
11 V 14x101-R1 7390 200 1.000 107? P.44S 03fi? 0.134 0.288 0.199 0.088 
11 HT 14-H-87 7360 240 
11 HB 14-H-78 7372 240 1.000 2.478 0.854 0.527 0.327 0.493 0.278 0.216 
11 D2 14x121-78 7426 312.4 fa>Fe 0.643 
1? V 14-1-142 900 
12 HT 2 C12-30 7361 240 

tOD P 14x3/8 
bot Laced 

12 HB 2 C12-25 7373 240 
toD+bot Laced 

12 D1 7x4x5/8 7427 156.2 
7x4x5/8 7428 156.2 

12 D2 7x4x5/8 7429 156.2 
7x4x5/8 743Q 156.2 

End FV 14-H-87 7396 200 

East 
End 

1F 14-H-S7 19? 
2E 14-H-87 7377 192 
3E 14-1-142 7379 192 1.000 3.982 0.896 0.736 0.160 0.514 0.408 0.106 
4E 14-1-142 7380 192 3.792 3.982 0.590 0.508 0.082 0.319 0.265 0.054 
5E 7x4x5/8 7407 153.7 1.000 2.236 0.731 0.677 0.053 0.401 0.366 0.035 

7x4x5/8 7408 153.7 1.000 2.236 0.789 0.681 0.109 0.440 0.368 0.072 
6E 7x4x5/8 7400 153.7 

7x4x5/8 7401 153.7 
7E 7x4x5/8 7405 153.7 1.000 2.236 0.627 0.577 0.050 0.345 0.312 0.033 

7x4x5/8 7406 153.7 1.000 2.236 0.693 0.581 0.112 0.388 0.314 0.074 
8E 7x4x5/8 7398 153.7 

7x4x5/8 7399 153.7 
9E 7x4x5/8 7374 240 

* Factor of Safety for Bending is 1.5, for Axial Compression it is 5/3+3/8x(KL/rCc)-1/8x(KL/rCc)A3 
x Element Section Properties Calculated by Hand 
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West 
End 

Bay 

Center 
Column 

KnfiR 
Braces 

Mem. 
1W_ 
2W 
3W 
4W 
5W 

6W 

7W 

8W 

9W 
£CJ_ 
CC2 
KL 
K2 

Section 
14-H-87 
14-H-87 
14-1-142 
14-1-142 
7x4x5/8 
7x4x5/8 
7x4x5/8 
7x4x5/8 
7x4x5/8 
7x4x5/8 
7x4x5/8 
7x4x5/8 
7x4x5/8 

33-I-9M 
33-I-200 
8x8x1/2 
8x8x1/2 

7394 
7395 
7391 
7392 
7431 
7432 
7433 
7434 
7435 
7436 
7437 
7438 
7375 

2327_ 

Length 
192 
192 
192 
192 
153.7 
153.7 
153.7 
153.7 
153.7 
153.7 
153.7 
153.7 
240 
2Zfi_ 
108 
2ß3_ 
263 

Tntal Dverstresspri Memhers 

1.000 

1.000 
10JL 

1.000 
1.000 

1.000 
1.000 

1.000 

3.696 

3.792 
3.792 

2.236 
2.236 

2.236 
2.236 

P.SQS 
2.505 

Computed 

Stress 
Ratio AXL 
0.977 

0.528 
3.982 

0.640 
0.686 

0.819 
0.890 

3,560 

iDSa. 
1.059 

L 

0.752 

0.466 
0.508 

0.593 
0.597 

0.759 
0.763 

0 559 

0 995 
0.995 

JL225_ 
B22 

0.062 
0.082 

0.047 
0.088 

0.060 
0.127 

onoo 

0,064 
0.064 

* Factor of Safety for Bending is 1.5, for Axial Compression it is 5/3+3/8x(KL/rCc)-1/8x(KL/rCc)A3 
x Element Section Properties Calculated by Hand 
All sections are double angle unless otherwise noted 

No FOS * 

Stress 
Ratio 
0.563 

0.298 
0.335 

0.351 
0.381 

0.450 
0.496 

SL231. 

(1.564 
0.564 

AXL 
0.415 

0.258 
0.281 

0.320 
0.323 

0.410 
0.412 

0 29? 

0522 
0.522 

B22 
0.149 

0.041 
0.054 

0.031 
0.058 

0.040 
0.084 

0.000 

M42  
0.042 



Appendix A:    Photographs of Structural 
Elements and Details from 
Hangar Inspections 

A-l 



Figure A-1. Hangar 43, bent vertical member. 

Figure A-2. Hangar 44, one bent and one loose bracing rod in column line AA northwest door 
pocket. 

A-2 



Figure A-4. Hangar 44, buckled diagonal bracing members. 

A-3 



y»:     traft 

Figure A-5. Hangar 44, corroded flanges of column AA-1/*, east flange (left), west flange (right). 

Figure A-6. Hangar 44, corroded flange and web of column AA-IV2. 
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Figure A-7. Hangar 44, split in the flange of column A-Vi from corrosion. 

Figure A-8. Hangar 44, corrosion of column N-5. 
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Figure A-9. Hangar 44, major corrosion in base of column A-1 

Figure A-10. Hangar 44, corrosion of column N-5V2. 
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*»■?* 

'k.   J    --1 
Figure A-11. Hangar 44, column A-4 with bent flange and corroded base. 

Figure A-12. Hangar 44, corrosion of column A-5V2. 
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Figure A-13. Hangar 44, corrosion of column A-5. 

Figure A-14. Hangar 44, corrosion in N-1 column base. 
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Figure A-15. Hangar 45, one bent bracing rod and one loose rod. 

V-16. Hangar 45, bottom connection of a loose rod 
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Figure A-17. Hangar 45, top connection of a loose rod. 
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Figure A-18. Hangar 47, split In flange from corrosion in column N-Vi. 
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Figure A-19. Hangar 47, column P-5V2. 

«p^PäJ HB 

•:-»^-;;:^: 

^ 7^'^i». 

-   -SVil' 'iS* *'-&».. &    -  ■-:-•'■:<.   ££"    ' ■'-UV. 

Figure A-20. Hangar 47, corroded column A-Vi 
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Figure A-21. Hangar 47, split in flange from corrosion in column A-51/2. 

Figure A-22. Hangar 47, split in flange from corrosion in column P-Vi. 
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Appendix B:    Truss Diagrams and Infill 
Modeling Data 
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Modeling of Infill Struts Using Ai-Chaar*s Idealized Method 

12 Bays with Concrete Masonry Units 

The height of the infill: H:= 180.5 in 

The width of the infill: W :=240 in 

The height of the column: h:=181 in 

Length of the beam: L :«24l in 

Diagonal length of the infill panel d^wVH2 in 

d= 300.3 in 

Effective thickness of the infill: 

Angle of diagonal to horizontal: 

t:=1.5 

:=atan(|) 

0 = 0.645 

Cross-sectional area of the column:   Ac :=25.3 

Moment of inertia of the fc:=i75 
column: 

Moment of inertia of the beam: lb :=281 

in 

Sad 

™2 m 

m 

in 

Elastic modulus of the frame: Ef:=*29000 

Elastic modulus of infill panel: Ei:»1531 

Relative stiffness parameter of infill and frame: 

xc .-"fo*8*1*2-9) 
*~J   4-Ef-Ic-h 

r ..
4|Eit-sin(2-8) 
J   4-Ef-Ib-h 

:=(Jxc21-3Lb2)-cosje-I 

ksi 

ksi 

Xc = 0.028 

Xc = 0.028 

X = 0.037 
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The Unadjusted Width of Diagonal Strut 

Mi »6.673 

wo :=i{x li< 13,[o.0005 (ih)2-0.0143 (X-h)+0.2534] d,(-0.0013 X h-i-0.167)d] 

wo = 54.1 

Bay Factor for number of bays: 

x:=10 

n:=i 

Modes of Failure factors 

Prism and Shear Strength Ratio Factor: 

Prism Strength:     fin :=3387 y :=— 
w-t 

Shear Strength     fr:=i34 V:=-£L 
X'Xl't 

1=190.1       < 36 
v 

R_str:=1.00 

Strain energy from tension in the windward column: 

r<H,>tan(2-8) 
Ac-Ef 

t    8_ooi=0.0009 in/k 

Strain energy from compression in equivalent strut: 

E strut :=- 
wo-t-Ei-cos(2-e) 

s_strut=0.00871 in/k 

S^üU 10.193 
s col 
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Srain factor. if x > or equal 2 

and: 8-strot * 10.193      > 3.5 
e_coi 

R_e:=1.05 

Otherwise:    R_e:=i.os 

The Adjusted Width of Diagonal Strut 

w :=0.48tiwoR._strRjt 

w = 27.3 in 

Area of Strut: 

A_strut :=t-w 

A strut = 40.9 in2 
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Appendix C:    SAP90 Structural Analysis Data for 
Existing Trusses and Math Cad 
Modeling Results 
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SF-Type I Hangars 43,   44,   45 and 47 Infill  Struts 

c SAP90  INPUT 

system 
L=14 
C 
C 
C 
joints 
2           x-0 y=0         z=-43 
6002     x=0  y=2880   z=-43   g=2,6002,500 
51         x=0 y=0         z=160 
6051     x=0  y=2880   z=160     g=51,6051,500 
1           x=0  y=0         z=0 
6001    x=0 y=2880   z=0         g=l,6001,500 
163       x=0 y=0         z=-203.5 
6163     x=0  y=2880   z=-203.5  g=163,6163,500 
167       x=0 y=0         z=-384 
6167     x=0  y=2880   z=-384       g=167,6167,500 
C Joints  for  Sway Frames 
6500     x=0  y=120     z=-293.75 
6501     x=0  y=120     z=-101.75 
6502     x=0  y=1320   z=-293.75 
6503     x=0  y=1320   z=-101.75 
6504     x=0   y=2520   z=-251.75 
6505     x=0  y=2760   z=-101.75 
6506     x=0  y=2400   z=-300 
6507     x=0  y=2640   z=-300 
6510     x=0  y=120     z=0 
6565     x=0  y=2760   z=0                 g=6510,6565,5 
6511     x=0 y=180     z=80 
6566     x=0  y=2820   z=80               g=6511,6566,5 
6512     x=0  y=120     z=160 
6567     x=0  y=2760   z=160            g=6512,6567,5 
6513     x=0  y=60       z=80 
6568     x=0  y=2700   z=80               g=6513,6568,5 
6514     x=0  y=120     z=80 
6569     x=0  y=2760   z=80               g=6514,6569,5 

restraints 
167   6167   500   r=l,1,1,0,0,0 
163   6163   500   r=l,0,0,0,0,0 
1        6001   500   r=l,0,0,0,0,0 
51     6051   500   r=l,0,0,0,0,0 

frame 
nm=56  nl=0   z=-l, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0 
1     sh=wl8x76                             w=.006333     E=29000 
2     a=40.9   e=1531 
3     sh=wl2x35                             w=.00248333   E=29000 
4     sh=15x3x5/16                      w=.0011 
5     sh=213x3xl/4-3                 w=.00081667 
6     sh=216x3.5x5/16-3          w=.0016333 
7     sh=213x3x5/16-3               w=.00101667 
8     sh=2L3.5X2.5X5/16-3     w=.001008333 
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9 sh=213x2.5x1/4-3 
10 sh=213x2x5/16-3 
11 sh=216x6xl/2-3 
12 sh=218x6xl/2-3 
13 sh=214x3x5/16-3 
14 sh=216x4x3/8-3 
15 sh=215x3xl/4-3 
16 sh=215x3.5x5/16-3 
17 sh=wl8x65 
18 sh=w24x68 
19 sh=wl8x46 
20 sh=wl8x65 
21 sh=216x6x5/8-3 
22 sh=213x2.5xl/4-3 
23 sh=w8xl8 
24 sh=wl2x22 
25 sh=wl0x22 
26 sh=wl4x30 
27 sh=w8x31 
28 sh=wl2x26 
29 sh=wl0xl2 
30 sh=wl0x22 
31 sh=14x3xl/4 
32 sh=13.5x2.5x1/4 
33 sh=215x3.5x3/8-3 
34 sh=wl4x90 
35 sh=wl4xl45 
36 sh=w33x201 
37 sh=217x4xl/2 
38 sh=wl4x74 
39 sh=wl4x43 
40 sh=215x3x5/16 
41 sh=sl2x50 
42 sh=wl4x61 
43 sh=w6xl6 
44 sh=213x2.5xl/4-3 
45 sh=216x4x3/8-3 
46 sh=mcl2x31 
47 sh=mcl2x31 
48 sh=216x3.5x3/8-3 
49 sh=215x3x5/16-3 
50 sh=215x5x3/8 
51 sh=13x2.5x1/4 
52 sh=13x2xl/4 
53 sh=wl4x30 
54 sh=215x3.5x5/16-3 
55 sh=wl4x34 
56 sh=14x3x5/16 
C Sway Frame Elements 2 
7555 167 6500 m=48 lp= 
7556 6500  663 m=48 lp= 
7557 163 6500 m=49 lp= 
7558 6500  667 m=49 lp= 
7559 163 6501 m=48 lp= 
7560 6501  501 m=48 lp= 
7561 1 6501 m=49 lp= 
7562 6501  663 m=49 lp= 

w=.00075 
w=.0008333 
w=.0030667 
w=.0038333 
w=.0012 
w=.00205 
w=.0011 
w=.00145 
w=.00541667 
w=.005667 
w=.0038333 
w=.00541667 
w=.0040333 
w=.00075 
w=.0015 
w=.0018333 
w=.0018333 
w=.0025 
w=.00258333 
w=.0021667 
w=.001 
w=.0018333 
w=.00048333 
w=.000408333 
w=.0017333 
w=.0075 
w=.01208333 
w=.01675 
w=.00298 
w=.0061667 
w=.00358333 
w=.0013667 
w=.0041667 
w=.00508333 
w=.001333 
w=.00075 
w=.00258333 
w=.00258333 
w=.00258333 
w=.00195 
w=.0013667 
w=.00205 
w=.000375 
w=.000341667 
w=.0025 
w=.00145 
w=.0028333 
w=.0006 
and 4 
-3,0 lr=l,0,0,0,0,0 
-3,0 lr=0,1,0,0,0,0 
-3,0 lr=l,0,0,0,0,0 
-3,0 lr=0,1,0,0,0,0 
-3,0 lr=l,0,0,0,0,0 
-3,0 lr=0,1,0,0,0,0 
-3,0 lr=l,0,0,0,0,0 
-3,0 lr=0,1,0,0,0,0 
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7563 2667 6502 m=4 lp=-3,0 lr=l,0,0,0,0,0 
7564 6502 3163 m=4 lp=-3,0 lr=0,1,0,0,0,0 
7565 2663 6502 m=4 lp=-3,0 lr=l,0,0,0,0,0 
7566 6502 3167 m=4 lp=-3,0 lr=0,1,0,0,0,0 
7567 2663 6503 m=4 lp=-3,0 lr=l,0,0,0,0,0 
7568 6503 3001 m=4 lp=-3,0 lr=0,1,0,0,0, 0 
7569 2501 6503 m=4 lp=-3,0 lr=l,0,0,0,0,0 
7570 6503 3163 m=4 lp=-3,0 lr=0,1,0,0,0,0. 
7571 6506 6504 m=49 lp=-3,0 lr=l,0,0,0,0, 0 
7572 6504 5663 m=49 lp=-3,0 lr=0,1, 0, 0, 0, 0 
7573 5163 6504 m=48 lp=-3,0 lr=l,0,0,0,0,0 
7574 6504 6507 m=48 lp=-3,0 lr=0,1,0,0,0,0 
7575 5663 6505 m=49 lp=-3,0 lr=l,0,0,0,0,0 
7576 6505 6001 m=49 lp=-3,0 lr=0,1,0,0,0,0 
7577 5501 6505 m=48 lp=-3,0 lr=l,0,0,0,0,0 
7578 6505 6163 m=48 lp=-3,0 lr=0,1,0,0,0,0 
C 
7580 1 6510 m=46 lp=l,0  lr=0, 0, 0,1, 0, 0 
7581 6510  501 m=46 lp=l,0  lr=0,0,0,0,1,0 
7600 501 6515 m=47 lp=l,0  g=9,20,500,5  lr=0,0,0,1,0,0 
7601 6515 1001 m=47 lp=l,0  g=9,20,5,500  lr=0,0,0,0,1,0 
7800 5501 6565 m=46 lp=l,0   lr=0,0,0,1,0,0 
7801 6565 6001 m=46 lp=l,0   lr=0,0,0,0,1,0 
7582 51 6512 m=50 lp=-3,0  g=l,20,500,5  lr=l, 0,0,0,0,0 
7583 6512  551 m=50 lp=-3,0  g=l,20,5,500  lr=0,1,0,0,0,0 
7622 1051 6522 m=50 lp=-3,0  g=l,20,500,5  lr=l,0,0,0,0,0 
7623 6522 1551 m=50 lp=-3,0  g=l,20,5,500  lr=0,1, 0, 0, 0, 0 
7662 2051 6532 m=50 lp=-3,0  g=7,20,500,5  lr=l,0,0,0,0,0 
7663 6532 2551 m=50 lp=-3,0  g=7,20,5,500  lr=0,1, 0, 0, 0, 0 
7584 1 6513 m=51 lp=-3,0  g=ll,20,500,5 lr=l,0,0,0,0,0 
7585 6513 6512 m=51 lp=-3,0  g=ll,20,5,5   lr=0,1,0,0,0,0 
7586 51 6513 m=51 lp=-3,0  g=ll,20,500,5 lr=l,0,0,0,0,0 
7587 6513 6510 m=51 lp=-3,0  g=ll,20,5,5   lr=0,1,0,0,0,0 
7588 6510 6511 m=51 lp=-3,0  g=ll,20,5,5   lr=l,0,0,0,0,0 
7589 6511  551 m=51 lp=-3,0  g=ll,20,5,500 lr=0,1,0,0,0,0 
7590 6512 6511 m=51 lp=-3,0  g=ll,20,5,5   lr=l,0,0,0,0,0 
7591 6511  501 m=51 lp=-3,0  g=ll,20,5,500 lr=0,1,0,0,0,0 
7592 6513 6514 m=52 lp=-3,0  g=ll,20,5,5   lr=l,1,0,0,0,0 
7593 6514 6511 m=52 lp=-3,0  g=ll,20,5,5   lr=l,1,0,0,0,0 
7594 6510 6514 m=45 lp=2,0   g=ll,20,5,5   lr=l,0,0,0,0,0 
7595 6514 6512 m=45 lp=2,0   g=ll,20,5,5   lr=0,1,0,0,0,0 
C 
7821 163  663 m=2 lp=3,0 
7822 663 1163 m=3 lp=3,0 
7823 1163 1663 m=53 lp=3,0 
7824 1663 2163 m=3 lp=3,0 
7825 2163 2663 m=3 lp=3,0 
7826 2663 3163 m=2 lp=3,0 
7827 3163 3663 m=3 lp=3,0 
7828 3663 4163 m=3 lp=3,0 
7829 4163 4663 m=3 lp=3,0 
7830 4663 5163 m=53 lp=3,0 
7831 5163 5663 m=2 lp=3,0 
7832 5663 6163 m=2 lp=3,0 
1 167   163 m=20 lp=2,0 
2 163    2 m=20 lp=2,0 
113   2    1 m=20 lp=2,0 
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3 1 51 m=20 lp=2,0 
4 667 663 m=l lp=2,0 g=8,3 ,500,500 
5 663 502 m=l lp=2,0 g=8,3 500,500 
114 502 501 m=l lp=2,0 g=8,i 500,500 
6 501 551 m=l lp=2,0 g=8,3 500,500 
31 5167 6506 m=l lp=2,0 
32 6506 5163 m=l lp=2,0 
33 5163 5002 m=l lp=2,0 
123 5002 5001 m=l lp=2,0 
34 5001 5051 m=l lp=2,0 
35 5667 6507 m=l lp=2,0 
36 6507 5663 m=l lp=2,0 
37 5663 5502 m=l lp=2,0 
124 5502 5501 m=l lp=2,0 
38 5501 5551 m=l lp=2,0 
39 6167 6163 m=20 lp=2,0 L 

40 6163 6002 m=20 lp=2,0 
125 6002 6001 m=20 lp=2,0 
41 
C 
101 
c 
C St 

6001 6051 m=20 lp=2,0 

2 502 m=25 lp=3,0 g=n,i, 500,500 

ruts 
c 
51 163 567 m= =2 g= 11,2,500,500 
52 167 563 m= =2 g= 11,2,500,500 

loads 
51 6051 6000 1=1 f=o,o,- 9.5 
551 5551 500 1=1 f=o,o,- 19 
1 1=1 f=o,o,- 1.65 
501 1 = 1 f=o,o,- 1.65 
3001 1=1 f=o,o,- 1.65 
5501 1=1 f=o,o,- 1.65 
6001 1 = 1 f=0,0,- 1.65 
51 6051 500 1=1 f=0,0,- .355 
1 6001 6000 1=1 f=0,0,- 6.93 
1 6001 6000 1=1 f=0,0,- 1.2 
163 6163 6000 1=1 f=0,0,- 6.5 
501 5501 500 1=1 f=o,o,- 2.34 
663 5663 500 1=1 f=o,o,- 13 
1 6001 6000 1=2 f=o,o,- 6.4 
501 5501 500 1=2 f=o,o,- 12.8 
51 6051 6000 1=2 f=o,o,- 13 
551 5551 500 1=2 f=o,o,- 26 
1 6001 6000 1=3 f=o,o,- 12.1 
501 5501 500 1=3 f=0,0,- 24.2 
1 6001 6000 1=3 f=o,o,- 2.6 
501 5501 500 1=3 f=o,o,- 5.2 
501 5501 500 1=4 f=o,o,- 3.85 
501 5501 500 1=5 f=0,0,- .61 
1 6001 500 1=7 f=o,o,- 3.25 
51 6051 6000 1=8 f=0,0,11.7 
551 5551 500 1=8 f=0,0,23.4 
51 6051 6000 1=9 f=o,o,- 2.4 
551 5551 500 1=9 f=0,0,- 4.8 
51        6051   6000   1=10   f=0,0,66 
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551 5551 500 1=10 f=0, 0,132 

C 
51 1=11 f=o, 0,23.2 
551 1=11 f=o, 0,46.4 
1051 1=11 f=0. 0,29.6 

1551 1=11 f=o. 0,12.8 
2051 1=11 f=0, 0,4 

2551 5551 500 1=11 f=0. 0,-4.8 

6051 1=11 f=o, 0, -2.4 
1 1=11 f=0, 77.8,0 

163 1=11 f=0. 24,0 

1 51 50 1=11 f=0, 35,0 

1551 4551 3000 1=11 f=0. 30,0 

6001 1=11 f=0, 10.25,0 

6163 1=11 f=o. 8.5,0 
6001 6051 50 1=11 f=o, 4.5,0 
C 
6051 1=12 f=o, 0,23.2 
5551 1=12 f = 0, 0,46.4 

5051 1=12 f=o, 0,29.6 
4551 1=12 f=o, 0,12.8 
4051 1=12 f=o, 0,4 
3551 551 500 1=12 f=0, 0, -4.8 

51 1=12 f=0, 0, -2.4 
6001 1=12 f=o, -74.25,0 
6163 1=12 f=0, -22,0 
6001 6051 50 1=12 f=0, -35,0 
1551 4551 3000 1=12 f=0, -30,0 
1 1=12 f=0 -10.25,0 
163 1=12 f=0 -3,0 
1 51 50 1=12 f=0 -4.5,0 
C 
51 1=13 f=0 0,76.8 
551 1=13 f=0 0,153.6 
1051 1=13 f=0 0,137.6 

1551 1=13 f=0 0,121.8 

2051 1=13 f=0 0,112.8 

2551 5551 500 1=13 f=0 0,104 

6051 1=13 f=0 0,52 

1 1=13 f=0 -12.8,0 
163 1=13 f=0 -4.7,0 
1 51 50 1=13 f=0 -5.7,0 
1551 4551 3000 1=13 f=0 -4.8,0 
6001 1=13 f=0 110,0 
6163 1=13 f=0 40.2,0 
6001 6051 50 1 = 13 f=0 ,49,0 
C 
6051 1=14 f=0 ,0,76.8 
5551 1=14 f=0 ,0,153.6 
5051 1=14 f=0 ,0,137.6 
4551 1=14 f=0 ,0,121.6 
4051 1=14 f=0 ,0,112.8 
3551 551 500 1=14 f=0 ,0,104 

51 1=14 f=0 ,0,52 
6001 1=14 f=0 ,12.8,0 
6163 1=14 f=0 ,4.7,0 
6001 6051 50 1=14 f=0 ,5.7,0 
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1551 4551 3000 1=14 f=0,4.8,0 
1 1=14 f=0,-110,0 
163 1=14 f=0,-40.2,0 
1 51 50   1=14 f=0,-49,0 
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SF-Type I  All Hangars  Infill Struts 
C 
C SAPSTL INPUT 
C 
CONTROL 
IX=0 IT=1 IL=2,3 ID=1,4,5,7 IU=E IP=0 R=.5,.5 
COMBO 
1 c=l,0,0,0,1,0,1,1,0,0,0,0,0,0 
2 c=l, 0,0,1,0, 0,1, 0,1, 0,0, 0,0,0' 
3 c=l,0,0,0,1,0,1,0,0,1,0,0,0,0 
4 c=l,0,0,0,1,0,1,0,0,0,1,0,0,0 
5 c=l,0,0,0,1,0,1,0,0,0,0,1,0,0 
6 c=l,0,0,0,1,0,1,0,0,0,0,0,1,0 
7 c=l,0,0,0,1,0,1,0,0,0,0,0,0,1 

sections 
2  mn=s sh= 

as= 
57 mn=s sh= 

as= 
58 mn=s sh= 

as= 
59 mn=s sh= 

as= 
60 mn=s sh= 

as= 
61 mn=s sh= 

as= 
62 mn=s sh= 

as= 
63 mn=s sh= 

as= 
64 mn=s sh= 

as= 
65 mn=s sh= 

as= 
66 mn=s sh= 

as= 

e=29000 fy=36 a=11.03 i=281,49.9 \ 
69,5.37 z=49.3,17.72 t=8,12.2 
e=29000 fy=36 a=6.94 i=54.7,13.5 \ 
5,3 z=15.2,6.75 t=8.375,6 
e=29000 fy=36 a=7.22 i=17.5,35.6 \ 
75,3.75 z=8.72,11.4 t=7.22,10.375 
e=29000 fy=36 a=7.07 i=99.4,6.07 \ 
68,4.29 z=29.9,6.35 t=ll.52,6.674 
e=29000 fy=36 a=1.19 i=1.09,.392 \ 

.5,.75 z=.973,.468 t=4.014,3.014 
g e=29000 fy=36 a=1.31 i=1.17,.743 \ 
.625,.75 z=1.02,.724 t=4.18,2.68 

■g  e=29000 fy=36 a=2.4 i=6.26,1.75  \ 
1.56,.94 z=3.36,1.35 t=6.64,4.64 
g  e=29000 fy=36 a=6.84 i=25.7,13.2 \ 
1.31,2.25 z=11.5,4.4 t=7.92,7.375 
g e=29000 fy=36 a=5.68 i=86.9,5.86 \ 
4.48,2.9 z=29.4,7.53 t=21.9,6.59 
g e=29000 fy=36 a=11.03 i=281,49.9 \ 
6.69,5.37 z=49.3,17.72 t=15.9,8 
g e=29000 fy=36 a=4.8 i=12.5,7.14  \ 
3.1,2     z=6.71,2.7   t=6.64,6.375 

C8xll.5,12-1-25 

2Z4x3 

2L5x5x3/8 

C10x20,L3x2x/14 

lL3x2xl/4 

1L3X2.5x1/4 

1L5X3X5/16 

2L6x3.5x3/8 

C10xl5.3,lL3x2xl/4 

C8xll.5,12-1-25 

2L5x3x5/16 

frame 
1 28 3 1=.001,1 
31 32 1 1=.001,1 
35 36 1 1=.001,1 
39      1=.001,1 
2 40 3 1=.4,1 
7821 1=1,.001 
7822 m=65 1=1, 
7823 1=1,.001 
7824 m=65 1=1, 
7825 m=65 1=1, 
7826 1=1,.001 
7827 7829 1 m=65 1=1, 
7830 7832 1 1=1,.001 
7580 7581 1 m=59 
7600 7780 20 m=64 
7601 7781 20 m=64 

.001 

,001 
,001 

,001 
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7800 7801 1 m=59 
7582 7802 20 m=58 
7583 7805 20 m=58 
7584 7804 20 m=61 
7585 7805 20 m=61 
7586 7806 20 m=61 
7587 7807 20 m=61 
7588 7808 20 m=61 
7589 7809 20 m=61 
7590 7810 20 m=61 
7591 7811 20 m=61 
7592 7812 20 m=60 
7593 7813 20 m=60 
7594 7814 20 m=57 
7595 7815 20 m=57 
7555 7556 1 m=63 
7557 7558 1 m=66 
7559 7560 1 m=63 
7561 7562 1 m=66 
7563 7570 1 m=62 
7571 7572 1 m=66 
7573 7574 1 m=63 
7575 7576 1 m=66 
7577 7578 1 m=63 
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SF-Type I Hangars 43, 44, 45 and 47 Retrofit: None 
Infill Struts 

CSI  /  SAP90  -  -  FINITE  ELEMENT  ANALYSIS  OF  STRUCTURES  PAGE   26 
SAP9 0_FILE:sf-i-s/SAPSTL_FILE:asd-s.STL 

SF-Type I All Hangars Infill Struts 

AISC SPECIFICATIONS, ASD 1989 
AXIAL LOAD & BIAXIAL MOMENT INTERACTION STRESS CHECK 

ELEM  SECTION  CHK  STRESS = AXL + B33 + B22  STATION COMBO  AISC     SECTION 
ID TYPE TYPE RATIO LOCATION 

{in} 
NO EQUATION TYPE 

1 W18X65 COMPACT 
(C) .673 .592 .000 .082 180.50 7 (Hl-1) 

31 W18X76 COMPACT 
(T) .527 .132 .000 .395 84.00 6 (H2-1) 

32 W18X76 COMPACT 
(T) .520 .126 .000 .395 .00 6 (H2-1) 

39 W18X65 COMPACT 
(C) .510 .393 .000 .117 180.50 6 (Hl-1) 

101 W10X22 COMPACT 
(T) .545 .000 .545 .000 .00 7 (BENDING) 

102 W10X22 COMPACT 
(C) .639 .189 .450 .000 240.00 4 (Hl-1) 

103 W10X22 COMPACT 
(C) .654 .254 .400 .000 240.00 4 (Hl-1) 

104 W10X22 COMPACT 
(C) .653 .289 .363 .000 240.00 4 (Hl-1) 

105 W10X22 COMPACT 
(C) .587 .287 .300 .000 240.00 4 (Hl-1) 

106 W10X22 COMPACT 
(C) .554 .369 .185 .000 .00 5 (Hl-1) 

107 W10X22 COMPACT 
(C) .751 .445 .307 .000 .00 5 (Hl-1) 

108 W10X22 COMPACT 
(C) .841 .460 .381 .000 .00 5 (Hl-1) 

109 W10X22 COMPACT 
(C) .868 .439 .430 .000 .00 5 (Hl-1) 

110 W10X22 COMPACT 
(C) .855 .387 .468 .000 .00 5 (Hl-1) 

111 W10X22 COMPACT 
(C) .84 3 .346 .497 .000 .00 5 (Hl-1) 
(T) .533 .000 .533 .000 240.00 6 (BENDING 

112 W10X22 COMPACT 
(C) .503 .151 .353 .000 .00 5 (Hl-1) 
(T) .549 .000 .549 .000 240.00 6 (BENDING 

113 W18X65 COMPACT 
(C) .523 .073 .000 .451 .00 7 (Hl-3) 

124 W18X76 COMPACT 
(T) .525 .169 .000 .356 .00 6 (H2-1) 

125 W18X65 COMPACT 
(C) .561 .058 .000 .502 .00 6 (Hl-3) 

7555 G NON-COM 
(C) .542 .496 .046 .000 150.15 7 (Hl-1) 

7556 G NON-COM 
(C) .556 .490 .067 .000 .00 7 (Hl-1) 

7557 G NON-COM 
(C) 1.070 .981 .089 .000 75.08 4 (Hl-1) 
(T) .591 .509 .082 .000 150.15 7 (H2-1) 

7558 G NON-COM 
(C) 1.057 .991 .066 .000 75.08 4 (Hl-1) 
(T) .559 .504 .055 

C-10 
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CSI  /  SAP90  -  -  FINITE  ELEMENT  ANALYSIS  OF  STRUCTURES  PAGE   27 
SAP90_FILE:sf-i-s/SAPSTL_FILE:asd-s.STL 

SF-Type I All Hangars Infill Struts 

AISC SPECIFICATIONS, ASD 1989 
AXIAL LOAD & BIAXIAL MOMENT INTERACTION STRESS CHECK 

ELEM  SECTION  CHK  STRESS = AXL + B33 + B22  STATION COMBO  AISC     SECTION 
ID TYPE TYPE RATIO LOCATION NO EQUATION    TYPE 

{in} 
7559 G NON-COM 

(C) .772 .734 .039 .000 78.67 7 (Hl-1 
7560 G NON-COM 

(C) .790 .728 .062 .000 .00 7 (Hl-1 
7561 G fa > Fe NON-COM 
7562 G fa > Fe NON-COM 
7563 G NON-COM 

(C) .805 .737 .068 .000 150.15 5 (Hl-1 
7564 G NON-COM 

(C) .784 .709 .075 .000 .00 5 (Hl-1 
7565 G NON-COM 

(C) .843 .768 .075 .000 150.15 4 (Hl-1 
7566 G NON-COM 

(C) .863 .796 .068 .000 .00 4 (Hl-1 
7567 G NON-COM 

(C) 7.129 3.520 3 .608 .000 157.33 5 (Hl-1 
(T) .670 .608 .062 .000 157.33 4 (H2-1 

7568 G NON-COM 
(C) 5.935 3.492 2 .443 .000 .00 5 (Hl-1 
(T) .678 .613 .065 .000 .00 4 (H2-1 

7569 G NON-COM 
(C) 5.373 3.463 1 .910 .000 157.33 4 (Hl-1 
(T) .683 .621 .062 .000 157.33 5 (H2-1 

7570 G NON-COM 
(C) 5.957 3.492 2 .465 .000 .00 4 (Hl-1 
(T) .676 .615 .061 .000 .00 5 (H2-1 

7575 G NON-COM 
(C) 8.413 1.734 6 .679 .000 157.33 5 (Hl-1 
(T) .855 .825 .030 .000 78.67 6 (H2-1 

7576 G NON-COM 
(C) 3.460 1.722 1 .738 .000 .00 5 (Hl-1 
(T) .886 .829 .057 .000 .00 6 (H2-1 

7580 G NON-COM 
(C) 1.251 .752 .000 .499 120.00 4 (Hl-1 
(T) .643 .527 .000 .116 120.00 7 (H2-1 

7581 G NON-COM 
(C) 1.260 .765 .000 .495 .00 4 (Hl-1) 
(T) .628 .523 .000 .105 .00 7 (H2-1) 

7600 G NON-COM 
(C) .735 .556 .000 .179 120.00 5 (Hl-1) 

7601 G NON-COM 
(C) .708 .437 .000 .272 .00 5 (Hl-1) 

7604 G NON-COM 
(C) .817 .761 .056 .000 100.00 5 (Hl-1) 

7605 G NON-COM 
(C) .666 .625 .040 .000 .00 5 (Hl-1) 

7606 G NON-COM 
(C) .741 .709 .032 .000 50.00 4 (Hl-1) 

7607 G NON-COM 
(C) .692 .659 .033 .000 .00 4 (Hl-1) 
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C S I /  S A P 9 0 -  -  FINITE ELEMENT ANALYSIS  OF STRUCTURES PAGE   28 

SAP90_FILE:sf-i- s/SAPSTL_FILE :asd-s.STL 

SF-Type I All Hangars Infill Struts 

AISC SPECIFICATIONS, ASD 1989 
AXIAL LOAD & BIAXIAL MOMENT INTERACTION STRESS CHECK 

ELEM SECTION  CHK STRESS = AXL + B33 + B22 STATION COMBO AISC SECTION 

ID TYPE TYPE RATIO LOCATION NO EQUATION    TYPE 
{in} 

NON-COM 
7608 G 

(C) .594 .553 .041 .000 100.00 5 (Hl-1) 
NON-COM 

7609 G 
(C) .715 .677 .038 .000 .00 5 (Hl-1) 

NON-COM 
7610 G 

(C) .800 .761 .038 .000 100.00 4 (Hl-1) 
NON-COM 

7611 G 
(C) .878 .824 .054 .000 .00 4 (Hl-1) 

NON-COM 
7624 G 

(C) .621 .579 .042 .000 100.00 5 (Hl-1) 
NON-COM 

7629 G 
(C) .536 .508 .028 .000 .00 5 (Hl-1) 

NON-COM 
7631 G 

(C) .583 .541 .041 .000 .00 4 (Hl-1) 
NON-COM 

7640 G 
(C) .543 .342 .000 .201 120.00 4 (Hl-1) 

NON-COM 
7641 G 

(C) .565 .421 .000 .144 .00 4 (Hl-1) 
NON-COM 

7646 G 
(C) .576 .551 .025 .000 50.00 4 (Hl-1) 

NON-COM 
7651 G 

(C) .683 .637 .047 .000 .00 4 (Hl-1) 
NON-COM 

7660 G 
(C) .744 .477 .000 .267 120.00 4 (Hl-1 

NON-COM 
7661 G 

(C) .760 .568 .000 .192 .00 4 (Hl-1 
NON-COM 

7664 G 
(C) .557 .523 .033 .000 100.00 5 (Hl-1 

7666 G 
NON-COM 

(C) .642 .613 .029 .000 100.00 4 (Hl-1 

7670 Q NON-COM 

(C) .561 .529 .032 .000 100.00 4 (Hl-1 

7671 Q NON-COM 

(C) .761 .709 .052 .000 .00 4 (Hl-1 

7700 Q NON-COM 

(C) .943 .676 .000 .267 120.00 5 (Hl-1 

(T) .565 .418 .000 .148 120.00 6 (H2-1 

7701 G 
NON-COM 

(C) .930 .591 .000 .339 .00 5 (Hl-1 

(T) .506 .392 .000 .114 .00 6 (H2-1 
NON-COM 

7704 G 
(C) .742 ,687 .055 .000 100.00 5 (Hl-1 

7705 G 
NON-COM 

(C) .525 .493 .032 .000 .00 5 (Hl-1 

7709 G NON-COM 

(C) .634 .605 .029 .000 .00 5 (Hl-1 

7711 G NON-COM 

(C) .508 .479 .029 
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CSI  /  SAP90  -  -  FINITE  ELEMENT  ANALYSIS  OF  STRUCTURES  PAGE   29 
SAP90_FILE:sf-i-s/SAPSTL_FILE:asd-s.STL 

SF-Type I All Hangars Infill Struts 

AISC SPECIFICATIONS, ASD 1989 
AXIAL LOAD & BIAXIAL MOMENT INTERACTION STRESS CHECK 

ELEM  SECTION  CHK  STRESS = AXL + B33 + B22  STATION COMBO  AISC     SECTION 
ID TYPE TYPE RATIO LOCATION 

{in} 
NO EQUATION TYPE 

7720 G NON-COM 

(C) .753 .549 .000 .205 120.00 5 (Hl-1) 
(T) .521 .380 .000 .141 120.00 6 (H2-1) 

7721 G NON-COM 

(C) .743 .494 .000 .249 .00 5 (Hl-1) 

7724 G NON-COM 

(C) .598 .552 .045 .000 100.00 5 (Hl-1) 

7740 G NON-COM 

(C) .645 .480 .000 .165 120.00 5 (Hl-1) 

(T) .517 .376 .000 .141 120.00 6 (H2-1) 

7741 G NON-COM 

(C) .630 .412 .000 .217 .00 5 (Hl-1) 

7744 G NON-COM 

(C) .666 .620 .047 .000 100.00 5 (Hl-1) 

7749 G NON-COM 

(C) .557 .532 .026 .000 50.00 5 (Hl-1) 

7760 G NON-COM 

■(C) .574 .415 .000 .159 120.00 5 (Hl-1) 

(T) .532 .384 .000 .148 120.00 6 (H2-1) 

7761 G NON-COM 

(C) .551 .339 .000 .212 .00 5 (Hl-1) 

7764 G NON-COM 

(C) .574 .531 .043 .000 100.00 5 (Hl-1) 

7771 G NON-COM 

(C) .555 .519 .037 .000 .00 4 (Hl-1) 

7780 G NON-COM 

(C) .526 .317 .000 .209 120.00 4 (Hl-1) 
(T) .547 .383 .000 .164 120.00 6 (H2-1) 

7781 G NON-COM 

(C) .555 .411 .000 .144 .00 4 (Hl-1) 

7784 G NON-COM 

(C) .760 .709 .051 .000 100.00 5 (Hl-1) 

7785 G NON-COM 

(C) .656 .623 .033 .000 .00 5 (Hl-1) 

7786 G NON-COM 

(C) .577 .542 .035 .000 100.00 4 (Hl-1) 

7788 G NON-COM 

(C) .555 .523 .031 .000 100.00 5 (Hl-1) 

7789 G NON-COM 

(C) .626 .598 .028 .000 50.00 5 (Hl-1) 

7790 G NON-COM 

(C) .538 .503 .035 .000 100.00 4 (Hl-1) 

7791 G NON-COM 

(C) .667 .623 .044 .000 .00 4 (Hl-1) 

7800 G NON-COM 

(C) 1.249 .765 .000 .484 120.00 5 (Hl-1) 

(T) .593 .493 .000 .100 120.00 6 (H2-1) 

7801 G NON-COM 

(C) 1.237 .744 .000 .493 .00 5 (Hl-1) 
(T) .670 .524 .000 .146 .00 6 (H2-1) 
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SF-Type I Hangars 43, 44, 45 and 47 

c SAP90 INPUT 

No Infill Struts 

system 
L=14 
C 
C 
C 
joints 
2 x=0 y=0 z=-43 
6002 x=0 y=2880 z=-43 g=2 ,6002,500 
51 x=0 y=0 z=160 
6051 x=0 y=2880 z=160  g= 51,6051,500 

1 x=0 y=0 z=0 
6001 x=0 y=2880 z=0   g= 1,6001,500 

163 x=0 y=0 z=-203.5 
6163 x=0 y=2880 z=-203.5 g=163,6163,500 

167 x=0 y=0 z=-384 
6167 x=0 y=2880 z=-384 g=167,6167,500 
C Joints for Sway Frames 
6500 x=0 y=120 z=-293.75 
6501 x=0 y=120 z=-101.75 
6502 x=0 y=1320 z=-293.75 
6503 x=0 y=1320 z=-101.75 
6504 x=0 y=2520 z=-251.75 
6505 x=0 y=2760 z=-101.75 
6506 x=0 y=2400 z=-300 
6507 x=0 y=2640 z=-300 
6510 x=0 y=120 z=0 
6565 x=0 y=2760 z=0 g=6510,6565,5 
6511 x=0 y=180 z=80 
6566 x=0 y=2820 z=80 g=6511,6566,5 
6512 x=0 y=120 z=160 
6567 x=0 y=2760 z=160 g=6512,6567,5 
6513 x=0 y=60 z=80 
6568 x=0 y=2700 z=80 g=6513,6568,5 
6514 x=0 y=120 z=80 
6569 x=0 y=2760 z=80 g=6514,6569,5 

restraints 
167 6167 500 r=l,1,1,0,0,0 
163 6163 500 r=l,0,0,0,0,0 
1   6001 500 r=l,0,0,0,0,0 
51  6051 500 r=l,0,0,0,0,0 

frame 
nm=56 nl=0 z=-l,0,0,0,0,0,0,0,0,0,0,0,0,0 
1 sh=wl8x76 
2 a=40.9 e=1531 
3 sh=wl2x35 
4 sh=15x3x5/16 
5 sh=213x3xl/4-3 
6 sh=216x3.5x5/16-3 
7 sh=213x3x5/16-3 
8 sh=2L3.5X2.5X5/16-3 

w=.006333  E=29000 

w=.00248333 E=29000 
w=.0011 
w=.00081667 
w=.0016333 
w=.00101667 
w=.001008333 
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9 sh=213x2.5x1/4-3 
10 sh=213x2x5/16-3 
11 sh=216x6xl/2-3 
12 sh=218x6xl/2-3 
13 sh=214x3x5/16-3 
14 sh=216x4x3/8-3 
15 sh=215x3xl/4-3 
16 sh=215x3.5x5/16-3 
17 sh=wl8x65 
18 sh=w24x68 
19 sh=wl8x46 
20 sh=wl8x65 
21 sh=216x6x5/8-3 
22 sh=213x2.5xl/4-3 
'23 sh=w8xl8 
24 sh=wl2x22 
25 sh=wl0x22 
26 sh=wl4x30 
27 sh=w8x31 
28 sh=wl2x26 
29 sh=wl0xl2 
30 sh=wl0x22 
31 sh=14x3xl/4 
32 sh=13.5x2.5x1/4 
33 sh=215x3.5x3/8-3 
34 sh=wl4x90 
35 sh=wl4xl45 
36 sh=w33x201 
37 sh=217x4xl/2 
38 sh=wl4x74 
39 sh=wl4x43 
40 sh=215x3x5/16 
41 sh=sl2x50 
42 sh=wl4x61 
43 sh=w6xl6 
44 sh=213x2.5xl/4-3 
45 sh=216x4x3/8-3 
46 sh=mcl2x31 
47 sh=mcl2x31 
48 sh=216x3.5x3/8-3 
49 sh=215x3x5/16-3 
50 sh=215x5x3/8 
51 sh=13x2.5x1/4 
52 sh=13x2xl/4 
53 sh=wl4x30 
54 sh=215x3.5x5/16-3 
55 sh=wl4x34 
56 sh=14x3x5/16 
C Sway Frame Elements 2 
7555 167 6500 m=48 lp= 
7556 6500  663 m=48 lp=- 
7557 163 6500 m=49 lp= 
7558 6500  667 m=49 lp= 
7559 163 6501 m=48 lp= 
7560 6501  501 m=48 lp= 
7561 1 6501 m=49 lp=- 
7562 6501  663 m=49 lp= 

w=.00075 
w=.0008333 
w=.0030667 
w=.0038333 
w=.0012 
w=.00205 
w=.0011 
w=.00145 
w=.00541667 
w=.005667 
w=.0038333 
w=.00541667 
w=.0040333 
w=.00075 
w=.0015 
w=.0018333 
w=.0018333 
w=.0025 
w=.00258333 
w=.0021667 
w=.001 
w=.0018333 
w=.00048333 
w=.000408333 
w=.0017333 
w=.0075 
w=.01208333 
w=.01675 
w=.00298 
w=.0061667 
w=.00358333 
w=.0013667 
w=.0041667 
w=.00508333 
w=.001333 
w=.00075 
w=.00258333 
w=.00258333 
w=.00258333 
w=.00195 
w=.0013667 
w=.00205 
w=.000375 
w=.000341667 
w=.0025 
w=.00145 
w=.0028333 
w=.0006 
and 4 
3,0 lr=l,0,0,0,0,0 
3,0 lr=0,1,0,0,0,0 
3,0 lr=l,0,0,0,0,0 
3,0 lr=0,1,0,0,0,0 
3,0 lr=l,0,0,0,0,0 
3,0 lr=0,1,0,0,0,0 
3,0 lr=l,0,0,0,0,0 
3,0 lr=0,1,0,0,0,0 
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7563 2667 6502 m=4 lp=-3,0 lr=l,0,0,0,0,0 
7564 6502 3163 m=4 lp=-3,0 lr=0,1,0,0,0,0 
7565 2663 6502 m=4 lp=-3,0 lr=l,0,0,0,0,0 
7566 6502 3167 m=4 lp=-3,0 lr=0,1, 0, 0, 0, 0 
7567 2663 6503 m=4 lp=-3,0 lr=l,0,0,0,0,0 
7568 6503 3001 m=4 lp=-3,0 lr=0,1,0,0,0,0 
7569 2501 6503 m=4 lp=-3,0 lr=l,0,0,0,0,0 
7570 6503 3163 m=4 lp=-3,0 lr=0,1,0,0,0,0 
7571 6506 6504 m=49 lp=-3,0 lr=l,0,0,0,0,0 
7572 6504 5663 m=49 lp=-3,0 lr=0,1,0,0,0,0 
7573 5163 6504 m=48 lp=-3,0 lr=l,0,0,0,0,0 
7574 6504 6507 m=48 lp=-3,0 lr=0,1,0,0,0,0 
7575 5663 6505 m=49 lp=-3,0 lr=l,0,0,0,0,0 
7576 6505 6001 m=49 lp=-3,0 lr=0,1,0,0,0,0 
7577 5501 6505 m=48 lp=-3,0 lr=l,0,0,0,0,0 
7578 6505 6163 m=48 lp=-3,0 lr=0,1,0,0,0,0 
C 
7580 1 6510 m=46 lp=l,0  lr=0,0,0,1,0,0 
7581 6510  501 m=46 lp=l,0  lr=0,0,0,0,1,0 
7600 501 6515 m=47 lp=l,0   g=9,20,500,5  lr=0,0,0,1,0,0 
7601 6515 1001 m=47 lp=l,0   g=9,20,5,500  lr=0,0,0,0,1,0 
7800 5501 6565 m=46 lp=l,0   lr=0,0,0,1,0,0 
7801 6565 6001 m=46 lp=l,0   lr=0,0,0,0,1,0 
7582 51 6512 m=50 lp=-3,0  g=l,20,500,5  lr=l,0,0,0,0,0 
7583 6512  551 m=50 lp=-3,0  g=l,20,5,500  lr=0,1,0,0,0,0 
7622 1051 6522 m=50 lp=-3,0  g=l,20,500,5  lr=l,0,0,0,0,0 
7623 6522 1551 m=50 lp=-3,0  g=l,20,5,500  lr=0,1,0,0,0,0 
7662 2051 6532 m=50 lp=-3,0  g=7,20,500,5  lr=l,0,0,0,0,0 
7663 6532 2551 m=50 lp=-3,0  g=7,20,5,500  lr=0,1,0,0,0,0 
7584 1 6513 m=51 lp=-3,0  g-11,20,500,5 lr=l,0,0,0,0,0 
7585 6513 6512 m=51 lp=-3,0  g=ll,20,5,5   lr=0,1,0,0,0,0 
7586 51 6513 m=51 lp=-3,0  g=ll,20,500,5 lr=l,0,0,0,0,0 
7587 6513 6510 m=51 lp=-3,0  g=ll,20,5,5   lr=0,1,0,0,0,0 
7588 6510 6511 m=51 lp=-3,0  g=ll,20,5,5   lr=l,0,0,0,0,0 
7589 6511  551 m=51 lp=-3,0  g=ll,20,5,500 lr=0,1,0,0,0,0 
7590 6512 6511 m=51 lp=-3,0  g=ll,20,5,5   lr=l,0,0,0,0,0 
7591 6511  501 m=51 lp=-3,0  g=ll,20,5,500 lr=0,1,0,0,0,0 
7592 6513 6514 m=52 lp=-3,0  g=ll,20,5,5   lr=l,1,0,0,0,0 
7593 6514 6511 m=52 lp=-3,0  g=ll,20,5,5   lr=l,1,0,0,0,0 
7594 6510 6514 m=45 lp=2,0   g=ll,20,5,5   lr=l,0,0,0,0,0 
7595 6514 6512 m=45 lp=2,0   g=ll,20,5,5   lr=0,1,0,0,0,0 
C 
7821 163  663 m=2  lp=3,0 
7822 663 1163 m=3  lp=3,0 
7823 1163 1663 m=53 lp=3,0 
7824 1663 2163 m=3  lp=3,0 
7825 2163 2663 m=3  lp=3,0 
7826 2663 3163 m=2  lp=3,0 
7827 3163 3663 m=3  lp=3,0 
7828 3663 4163 m=3  lp=3,0 
7829 4163 4663 m=3  lp=3,0 
7830 4663 5163 m=53 lp=3,0 
7831 5163 5663 m=2  lp=3,0 
7832 5663 6163 m=2  lp=3,0 
1 167  163 m=20 lp=2,0 
2 163     2 m=20 lp=2,0 
113    2     1 m=20 lp=2,0 
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3 1 51 m=20 lp=2,0 
4 667 663 m=l lp=2,0 g=8,3,500,500 

5 663 502 m=l lp=2,0 g=8,3,500,500 
114 502 501 m=l lp=2,0 g=8,1,500,500 
6 501 551 m=l lp=2,0 g=8,3,500,500 

31 5167 6506 m=l lp=2,0 
32 6506 5163 m=l lp=2,0 
33 5163 5002 m=l lp=2,0 
123 5002 5001 m=l lp=2,0 
34 5001 5051 m=l lp=2,0 
35 5667 6507 m=l lp=2,0 
36 6507 5663 m=l lp=2,0 
37 5663 5502 m=l lp=2,0 
124 5502 5501 m=l lp=2,0 
38 5501 5551 m=l lp=2,0 
39 6167 6163 m=20 lp=2,0 
40 6163 6002 m=20 lp=2,0 
125 6002 6001 m=20 lp=2,0 
41 6001 6051 m=20 lp=2,0 
C 
101 2 502 m=25 lp=3,0 g=ll,1,500,500 

loads 
51 6051 6000 1=1 f=0,0. -9.5 
551 5551 500 1=1 f=0,0. -19 
1 1=1 f=0,0, -1.65 
501 1=1 f=0,0, -1.65 
3001 1=1 f=0,0, -1.65 
5501 1=1 f=0,0. -1.65 
6001 1=1 f=0,0. -1.65 
51 6051 500 1=1 f=0,0. -.355 
1 6001 6000 1=1 f=0,0, -6.93 
1 6001 6000 1=1 f=0,0, -1.2 
163 6163 6000 1=1 f=o,o, -6.5 
501 5501 500 1=1 f=0,0, -2.34 
663 5663 500 1=1 f=0,0, -13 
1 6001 6000 1=2 f=0,0. -6.4 
501 5501 500 1=2 f=0,0. -12.8 
51 6051 6000 1=2 f=o,o, -13 
551 5551 500 1=2 f=o,o, -26 
1 6001 6000 1=3 f=o,o, -12.1 
501 5501 500 1=3 f=0,0, -24.2 
1 6001 6000 1=3 f=0,0. -2.6 
501 5501 500 1=3 f=0,0, -5.2 
501 5501 500 1=4 f=0,0, -3.85 
501 5501 500 1=5 f=0,0, -.61 
1 6001 500 1=7 f=0,0, -3.25 
51 6051 6000 1=8 f=0,0, 11.7 
551 5551 500 1=8 f=0,0, 23.4 
51 6051 6000 1=9 f=0,0. -2.4 
551 5551 500 1=9 f=0,0. -4.8 
51 6051 6000 1=10 f=0,0, 66 
551 5551 500 1=10 f=0,0, 132 
C 
51 1=11 f=0,0. 23.2 
551 1=11 f=0,0. 46.4 
1051 1=11 f=0,0, 29.6 
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1551 1=11 f=0 0,12.8 
2051 1=11 f=0 0,4 
2551 5551 500 1=11 f=0 0,-4.8 
6051 1=11 f=0 0, -2.4 
1 1=11 f=0 77.8,0 
163 1=11 f=0 24,0 
1 51 50 1=11 f=0 35,0 
1551 4551 3000 1=11 f=0 30,0 
6001 1=11 f=0 10.25,0 
6163 1=11 f=0 8.5,0 
6001 
C 
6051 

6051 50 1=11 f=0 4.5,0 

1=12 f=0 0,23.2 
5551 1=12 f=0 0,46.4 
5051 1=12 f=0 0,29.6 
4551 1=12 f=0 0,12.8 
4051 1=12 f=0 0,4 
3551 551 500 1=12 f=0 0, -4.8 
51 1=12 f=0 0, -2.4 
6001 1=12 f=0 -74.25,0 
6163 1=12 f=0 -22,0 
6001 6051 50 1=12 f=o, -35,0 
1551 4551 3000 1=12 f=o, -30,0 
1 1=12 f=o, -10.25,0 
163 1=12 f=0, -3,0 
1 
C 
51 

51 50 1=12 f=o, -4.5,0 

1=13 f=o, 0,76.8 
551 1=13 f=o, 0,153.6 
1051 1=13 f=o, 0,137.6 
1551 1=13 f=0, 0,121.8 
2051 1=13 f=o, 0,112.8 
2551 5551 500 1=13 f=o, 0,104 
6051 1=13 f=o, 0,52 
1 1 = 13 f=o, -12.8,0 
163 1=13 f=0, -4.7,0 
1 51 50 1=13 f=o, -5.7,0 
1551 4551 3000 1=13 f=0, -4.8,0 
6001 1=13 f=o, 110,0 
6163 1=13 f=0, 40.2,0 
6001 6051 50 1=13 f=o, 49,0 

6051 1=14 f=o, 0,76.8 
5551 1=14 f=0, 0,153.6 
5051 1 = 14 f=o, 0,137.6 
4551 1 = 14 f=0, 0,121.6 
4051 1 = 14 f=o, 0,112.8 
3551 551 500 1=14 f=o, 0,104 
51 1=14 f=o, 0,52 
6001 1=14 f=o, 12.8,0 
6163 1=14 f=0, 4.7,0 
6001 6051 50 1=14 f=0, 5.7,0 
1551 4551 3000 1 = 14 f=0. 4.8,0 
1 1=14 f=o, -110,0 
163 1=14 f=0. -40.2,0 
1 51 50 1=14 f=0, -49,0 
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SF-Type I Hangars 43, 44, 45 and 47 
c 
C SAPSTL   INPUT 
c 
CONTROL 
IX=0   IT=1   IL=2,3   ID=1,4,5,7   IU=E  IP=0  R=.5,.5 
COMBO 
1 0=1,0,0,0,1,0,1,1,0,0,0,0,0,0 
2 c=l,0,0,1,0,0,1,0,1,0,0,0,0,0 
3 c=l,0,0,0,1,0,1,0,0,1,0,0,0,0 
4 c=l,0,0,0,1,0,1,0,0,0,1,0,0,0 
5 c=l,0,0,0,1,0,1,0,0,0,0,1,0,0 
6 c=l,0,0,0,1,0,1,0,0,0,0,0,1,0 
7 c=l,0,0,0,1,0,1,0,0,0,0,0,0,1 

No Infill Struts 

sections 
57 mn=s sh=g e=29000 fy=36 a=6.94 i=54.7,13.5 \ 

as=4.5,3 z=15.2,6.75 t=6,8.375 
58 mn=s sh=g e=29000 fy=36 a=7.22 i=17.5,35.6 \ 

as=3.75,3.75 z=8.72,11.4 t=10.4,5 
59 mn=s sh=g e=29000 fy=36 a=7.07 i=99.4,6.07 \ 

as=4.68,4.29 z=29.9,6.35 t=5.7,10 
60 mn=s sh=g e=29000 fy=36 a=1.19 i=1.09,.392 \ 

as=.5,.75 z=.973,.468 t=2,3 : 
61 mn=s sh=g e=29000 fy=36 a=1.31 i=1.17,.743 \ 

as=.625,.75 z=1.02,.724 t=2.5,3.0 
62 mn=s sh=g e=29000 fy=36 a=2.4 1=6.26,1.75  \ 

as=1.56,.94 z=3.3.6,1.35 t=3,5 
63 mn=s sh=g e=29000 fy=36 a=3.42 i=12.9,3.34 \ 

as=1.31,2.25 z=5.76,2.2 t=3.5,6 
64 mn=s sh=g e=29000 fy=36 a=5.68 i=86.9,5.86 \ 

as=4.48,2.9 z=29.4,7.53 t=5.6,10 
65 mn=s sh=g e=29000 fy=36 a=11.03 i=281,49.9 \ 

as=6.69,5.37 z=49.3,17.72 t=8,12.2 

:2Z4x3 

:2L5x5x3/8 

:C10x20,L3x2x/14 

:lL3x2xl/4 

:lL3x.5x1/4 

:1L5X3X5/16 

:1L6X3.5x3/8 

:C10xl5.3,lL3x2xl/4 

:C8xll.5,12-1-25 

frame 
1 28 
31 32 
35 36 
39 
2 40 
7821 
7822 
7823 
7824 
7825 
7826 

3 
1 
1 

3 1= 

7827 7829 
7830 7832 
7580 7581 
7600 7780 
7601 7781 
7800 7801 
7582 7802 
7583 7805 
7584 7804 

.001,1 

.001,1 

.001,1 

.001,1 

.4,1 
■1, .001 
^65 1=1, .001 
1,.001 
65 1=1, .001 
65 1=1,.001 

■1, .001 
1 m=65 1=1,.001 
1 1=1,.001 
1 m=59 
20 m=64 
20 m=64 
1 m=59 
20 m=58 
20 m=58 
20 m=61 
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7585 
7586 
7587 
7588 
7589 
7590 
7591 
7592 
7593 
7594 
7595 
7555 
7557 
7559 
7561 
7563 
7571 
7573 
7575 
7577 

7805 
7806 
7807 
7808 
7809 
7810 
7811 
7812 
7813 
7814 
7815 
7556 
7558 
7560 
7562 
7570 
7572 
7574 
7576 
7578 

20 m=61 
20 m=61 
20 m=61 
20 m=61 
20 m=61 
20 m=61 
20 m=61 
20 m=60 
20 m=60 
20 m=57 
20 m=57 

m=63 
m=62 
m=63 
m=62 
m=62 
m=62 
m=63 
m=62 
m=63 
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SF Type I Hangars 43, 44, 45 and 47    Retrofit: None 
No Infill Struts 

CSI  /  SAP90  -  -  FINITE  ELEMENT  ANALYSIS  OF  STRUCTURES  PAGE   24 
SAP90_FILE:sf-i/SAPSTL_FILE:asd.STL 

SF-Type I All Hangars No Infill Struts 

AISC SPECIFICATIONS, ASD 1989 
AXIAL LOAD & BIAXIAL MOMENT INTERACTION STRESS CHECK 

ELEM  SECTION CHK  STRESS = AXL + B33 + B22  STATION COMBO AISC SECTION 
ID TYPE TYPE RATIO LOCATION 

{in} 
NO EQUATION TYPE 

1 W18X65 COMPACT 
(C) .844 .728 .000 .116 180.50 5 (Hl-1) 

2 W18X65 COMPACT 
(C) .708 .467 .000 .241 160.50 5 (Hl-1) 

31 W18X76 COMPACT 
(C) 1.116 .059 .000 1.058 84.00 5 (Hl-3) 
(T) 1.260 .146 .000 1.115 84.00 6 (H2-1) 

32 W18X76 COMPACT 
(C) 1.096 .038 .000 1.058 .00 5 (Hl-3) 
(T) 1.242 .128 .000 1.115 .00 6 (H2-1) 

35 W18X76 COMPACT 
(T) .537 .146 .000 .391 84.00 6 (H2-1) 

36 W18X76 COMPACT 
(T) .542 .151 .000 .391 .00 6 (H2-1) 

101 W10X22 COMPACT 
(T) .507 .000 .507 .000 .00 7 (BENDING ) 

102 W10X22 COMPACT 
(C) .647 .434 .213 .000 .00 5 (Hl-1) 

103 W10X22 COMPACT 
(C) .874 .576 .298 .000 .00 5 (Hl-1) 

104 W10X22 COMPACT 
(C) .993 .651 .342 .000 .00 5 (Hl-1) 

105 W10X22 COMPACT 
(C) 1.085 ' .724 .360 .000 .00 5 (Hl-1) 

106 W10X22 COMPACT 
(C) 1.022 .839 .183 .000 .00 5 (Hl-1) 

107 W10X22 COMPACT 
(C) 1.233 .929 .303 .000 .00 5 (Hl-1) 

108 W10X22 COMPACT 
(C) 1.291 .935 .356 .000 .00 5 (Hl-1) 

109 W10X22 COMPACT 
(C) 1.273 .880 .393 .000 .00 5 (Hl-1) 

110 W10X22 COMPACT 
(C) 1.206 .751 .455 .000 .00 5 (Hl-1) 
(T) .501 .000 .501 .000 240.00 6 (BENDING 

111 W10X22 COMPACT 
(C) 1.196 .664 .531 .000 .00 5 (Hl-1) 
(T) .562 .000 .562 .000 240.00 6 (BENDING 

112 W10X22 COMPACT 
(C) .741 .271 .471 .000 .00 5 (Hl-1) 
(T) .661 .000 .661 .000 240.00 6 (BENDING) 

113 W18X65 COMPACT 
(T) .519 .188 .000 .331 .00 6 (H2-1) 

114 W18X76 COMPACT 
(T) .526 .172 .000 .354 .00 6 (H2-1) 

124 W18X76 COMPACT 
(T) .694 .120 .000 .574 .00 6 (H2-1) 

125 W18X65 COMPACT 
(C) .755 .013 .000 .742 .00 6 (Hl-3) 
(T) .596 .077 .000 .519 .00 5 (H2-1) 
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C S I /  S A P 9 0 -  FINITE ELEMENT  ANALYSIS  OF STRUCTURES PAGE   25 
SAP90_FILE:sf -i/SAPSTL_FILE:asd.STL 

SF-Type I All Hangars No Infill Struts 

AISC SPECIFICATIONS, ASD 1989 
AXIAL LOAD & BIAXIAL MOMENT INTERACTION STRESS CHECK 

ELEM SECTION  CHK STRESS = AXL + B33 + B22 STATION COMBO AISC SECTION 
ID TYPE TYPE RATIO LOCATION NO EQUATION    TYPE 

{in} 
7555 G NON-COM 

(C) 1.294 1.224 .070 .000 150.15 7 (Hl-1) 
(T) .798  .756 .042 .000 150.15 4 (H2-1) 

7556 G NON-COM 
(C) 1.317 1.218 .099 .000 .00 7 (Hl-1) 
(T) .792  .759 .033 .000 .00 4 (H2-1) 

7557 G fa > Fe NON-COM 
7558 G fa > Fe NON-COM 
7559 G NON-COM 

(C) 1.098 1.044 .054 .000 78.67 5 (Hl-1) 
(T) .632  .583 .049 .000 157.33 4 (H2-1) 

7560 G NON-COM 
(C) 1.087 1.038 .049 .000 78.67 5 (Hl-1) 
(T) .621  .586 .034 .000 .00 4 (H2^1) 

7561 G fa > Fe NON-COM 
7562 G fa > Fe NON-COM 
7563 G fa > Fe NON-COM 
7564 G fa > Fe ( NON-COM 
7565 G fa > Fe NON-COM 
7566 G fa > Fe NON-COM 
7567 G fa > Fe NON-COM 
7568 G fa > Fe NON-COM 
7569 G NON-COM 

(C) 3.822 3.230 .592 .000 157.33 4 (Hl-1) 
(T) .629  .560 .069 .000 157.33 5 (H2-1) 

7570 G NON-COM 
(C) 3.770 3.259 .511 .000 .00 4 (Hl-1) 
(T) .639  .553 .086 .000 .00 5 (H2-1) 

7571 G NON-COM 
(C) .563  .396 .167 .000 129.34 5 (Hl-1) 

7572 G NON-COM 
(C) .570  .399 .172 .000 .00 5 (Hl-1) 

7575 G NON-COM 
(C) 1.426 1.209 .217 .000 157.33 5 (Hl-1) 
(T) .619  .588 .031 .000 78.67 6 (H2-1) 

7576 G NON-COM 
(C) 1.283 1.197 .086 .000 .00 5 (Hl-1) 
(T) .650  .592 .058 .000 .00 6 (H2-1) 

7580 G NON-COM 
(C) 1.041  .672 .000 .368 120.00 4 (Hl-1) 
(T) .642  .522 .000 .119 120.00 7 (H2-1) 

7581 G NON-COM 
(C) 1.045  .680 .000 .365 .00 4 (Hl-1) 
(T) .617  .515 .000 .103 .00 7 (H2-1) 

7600 G fa > Fe NON-COM 
7601 G NON-COM 

(C) 2.037  .856 .000 1 .181 .00 5 (Hl-1) 
(T) .556  .460 .000 .096 .00 6 (H2-1) 

7604 G NON-COM 
(C) 1.377 1.219 .158 

C-22 
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SF-Type I All Hangars No Infill Struts 

AISC SPECIFICATIONS, ASD 1989 
AXIAL LOAD & BIAXIAL MOMENT INTERACTION STRESS CHECK 

ELEM  SECTION  CHK  STRESS = AXL + B33 + B22  STATION COMBO  AISC 
TYPE   RATIO LOCATION 

{in} 

SECTION 
ID TYPE 

7605 G 

7606 G 

7607 G 

7608 G 

7609 G 

7610 

7611 

7620 

G 

G 

G 

7621  G 

7624 G 

7625 G 

7628 G 

7629 G 

7630 G 

7631 G 

7640 G 

7641 G 

7644 G 

7646 G 

7649 G 

7651 G 

7660 G 

7661 G 

7664 G 

(C) 1.075 1.003 .072 .000 

(C) .917 .877 .040 .000 

(C) .912 .875 .037 .000 

(C) .997 .924 .073 .000 

(C) 1.196 1.128 .068 .000 

(C) 1.033 .982 .052 .000 

(C) 1.058 .997 .061 .000 

(C) .927 .679 .000 .248 
(T) .532 .390 .000 .143 

(C) .914 .580 .000 .334 
(T) .509 .380 .000 .129 

(C) .828 .767 .061 .000 

(C) .583 .551 .032 .000 

(C) .532 .494 .038 .000 

(C) .727 .699 .028 .000 

(C) .525 .491 .034 .000 

(C) .561 .525 .036 .000 

(C) .687 .504 .000 .182 

(C) .666 .424 .000 .242 

(C) .623 .577 .045 .000 

(C) .527 .503 .024 .000 

(C) .538 .506 .031 .000 

(C) .628 .588 .040 .000 

(C) .525 .316 .000 .210 

(C) .555 .416 .000 .139 

(C) .740 .694 .047 .000 

NO  EQUATION    TYPE 

NON-COM 
.00 5 (Hl-1 

NON-COM 
50.00 4 (Hl-1 

NON-COM 
.00 4 (Hl-1 

NON-COM 
100.00 5 (Hl-1 

NON-COM 
.00 5 (Hl-1 

NON-COM 
100.00 4 (Hl-1 

NON-COM 
.00 4 (Hl-1 

NON-COM 
120.00 5 (Hl-1 
120.00 6 (H2-1 

NON-COM 
.00 5 (Hl-1 
.00 6 (H2-1 

NON-COM 
100.00 5 (Hl-1 

NON-COM 
.00 5 (Hl-1 

NON-COM 
100.00 5 (Hl-1 

NON-COM 
50.00 5 (Hl-1 

NON-COM 
100.00 4 (Hl-1 

NON-COM 
.00 4 (Hl-1 

NON-COM 
120.00 5 (Hl-1 

NON-COM 
.00 5 (Hl-1) 

NON-COM 
100.00 5 (Hl-1) 

NON-COM 
100.00 4 (Hl-1) 

NON-COM 
.00 5 (Hl-1) 

NON-COM 
.00 4 (Hl-1) 

NON-COM 
120.00 4 (Hl-1) 

NON-COM 
.00 4 (Hl-1) 

NON-COM 
100.00 5 (Hl-1) 

C-23 
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SAP90_FILE:sf -i/SAPSTL_FILE:asd.STL 

SF-Type I All Hangars No Infi 11 Struts 

AISC SPECIFICATIONS, ASD 1989 

AXIAL LOAD & BIAXIAL MOMENT INTERACTION STRESS CHECK 

ELEM SECTION  CHK STRESS = AXL + B33 + B22 STATION COMBO AISC SECTION 

ID TYPE TYPE RATIO LOCATION NO EQUATION    TYPE 
{in} 

7665 G NON-COM 

(C) .582 .551 .031 .000 .00 5 (Hl-1) 

7666 G NON-COM 

(C) .622 .590 .032 .000 100.00 4 (Hl-1) 

7667 G NON-COM 

(C) .503 .468 .036 .000 .00 4 (Hl-1) 

7668 G NON-COM 

(C) .513 .479 .034 .000 100.00 5 (Hl-1) 

7669 G NON-COM 

(C) .639 .611 .028 .000 .00 5 (Hl-1) 

7670 G 
NON-COM 

(C) .587 .553 .034 .000 100.00 4 (Hl-1) 

7671 G NON-COM 

(C) .734 .687 .047 .000 .00 4 (Hl-1) 

7680 G NON-COM 

(C) .737 .516 .000 .220 120.00 5 (Hl-1 

7681 G NON-COM 

(C) .734 .508 .000 .226 .00 5 (Hl-1 

(T) .512 .372 .000 .140 .00 6 (H2-1 

7700 G fa > Fe NON-COM 

7701 G NON-COM 

(C) 3.187 .946 .000 2 .240 .00 5 (Hl-1 

(T) .689 .584 .000 .105 .00 6 (H2-1 

7704 G NON-COM 

(C) 1.010 .923 .087 .000 100.00 5 (Hl-1 

7705 G NON-COM 

(C) .672 .636 .036 .000 .00 5 (Hl-1 

7708 G NON-COM 

(C) .606 .561 .045 .000 100.00 5 (Hl-1 

7709 G NON-COM 

(C) .871 .836 .035 .000 50.00 5 (Hl-1 

7720 G NON-COM 

(C) 1.669 .891 .000 .778 120.00 5 (Hl-1 

(T) .705 .565 .000 .140 120.00 6 (H2-1 

7721 G NON- COM 

(C) 1.567 .836 .000 .731 .00 5 (Hl-1 

(T) .678 .553 .000 .125 .00 6 (H2-1 

7724 G NON-COM 

.  (C) .741 .681 .060 .000 100.00 5 (Hl-1 

7729 G NON-COM 

(C) .631 .602 .029 .000 50.00 5 (Hl-1 

7740 G NON-COM 

(C) 1.333 .831 .000 .502 120.00 5 (Hl-1 

(T) .703 .566 .000 .137 120.00 6 (H2-1 

7741 G NON-COM 

(C) 1.305 .772 .000 .534 .00 5 (Hl-1 

(T) .689 .559 .000 .129 .00 6 (H2-1 

7743 G NON-COM 

(C) .508 .452 .056 

C-24 
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SAP90_FILE:sf-i/SAPSTL_FILE:asd.STL 

SF-Type I All Hangars No Infill Struts 

AISC SPECIFICATIONS, ASD 1989 
AXIAL LOAD & BIAXIAL MOMENT INTERACTION STRESS CHECK 

ELEM  SECTION  CHK STRESS = AXL + B33 + B22  STATION COMBO  AISC     SECTION 
ID  TYPE    TYPE RATIO                   LOCATION    NO  EQUATION    TYPE 

{in} 
7744  G NON-COM 

(C) .775  .714  .061  .000   100.00    5  (Hl-1) 
7749  G NON-COM 

(C) .657  .626  .032  .000    50.00     5  (Hl-1) 
7760 G NON-COM 

(C) 1.318  .809  .000  .509   120.00     5  (Hl-1) 
(T) .735  .596  .000  .138  120.00    6  (H2-1) 

7761 G NON-COM 
(C) 1.290  .754  .000  .537      .00    5  (Hl-1) 
(T) .720  .590  .000  .130      .00    6  (H2-1) 

7764  G NON-COM 
(C) .627  .574  .053  .000   100.00    5  (Hl-1) 

7780 G NON-COM 
(C) 1.288  .793  .000  .495   120.00    5  (Hl-1) 
(T) .776  .644  .000  .131   120.00     6  (H2-1) 

7781 G NON-COM 
(C) 1.270  .750  .000  .520      .00    5  (Hl-1) 
(T) .777  .645  .000  .132      .00     6  (H2-1) 

7784  G NON-COM 
(C) .556  .504  .052  .000   100.00     5  (Hl-1) 

7800 G NON-COM 
(C) 3.931  .959  .000 2.972   120.00    5  (Hl-1) 
(T) .670  .580  .000  .090   120.00     6  (H2-1) 

7801 G NON-COM 
(C) 3.808  .957  .000 2.851      .00    5  (Hl-1) 
(T) .768  .619  .000  .150      .00     6  (H2-1) 

7827  G NON-COM 
(C) .535  .266  .270  .000      .00     5  (Hl-1) 
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SF-Type II Hangars 44 and 45 

c SAP90 INPUT 

system 
L=ll 
C 
C 
c 
joints 
51   x=0 y=0    z=160 
6051 x=0 y=2880 z=160 g=51,6051,500 
1    x=0 y=0    z=0 
6001 x=0 y=2880 z=0 g=l,6001,500 
2 x=0 y=0    z=-168 
6002 x=0 y=2880 z=-168 g=2,6002,500 
3 x=0 y=0   z=-3 84 
6003 x=0 y=2880 z=-384 g=3,6003,500 
4 x=0 y=120  z=-84 
5 x=0 y=360  z=-232 
6 x=0 y=1320 z=-84 
7 x=0 y=1320 z=-276 
8 x=0 y=2760 z=-84 
9 x=0 y=2760 z=-276 
10 x=0 y=240  z=-295.5 
11 x=0 y=480  z=-295.5 
6510 x=0 y=120  z=0 
6565 x=0 y=2760 z=0      g=6510,6565,5 
6511 x=0 y=180  z=80 
6566 x=0 y=2820 z=80     g=6511,6566,5 
6512 x=0 y=120  z=160 
6567 x=0 y=2760 z=160     g=6512,6567,5 
6513 x=0 y=60   z=80 
6568 x=0 y=2700 z=80      g=6513,6568,5 
6514 x=0 y=120  z=80 
6569 x=0 y=2760 z=80     g=6514,6569,5 

restraints 
3  6003 500 r=l,1,1,0,0,0 
1  6001 500 r=l,0,0,0,0,0 
51 6051 500 r=l,0,0,0,0,0 

frame 
nm=56 nl=0 z=-l,0,0,0,0,0,0,0,0,0,0 
1 sh=wl8x76 w=.006333  E=29000 
2 sh=wl2x35 w=.0038333 
3 sh=216x6x3/8-3 w=.00248333 
4 sh=15x3x5/16 w=.0011 
5 sh=213x3xl/4-3 w=.00081667 
6 sh=216x3.5x5/16-3    w=.0016333 
7 sh=213x3x5/16-3 w=.00101667 
8 sh=2L3.5X2.5X5/16-3  w=.001008333 
9 sh=213x2.5xl/4-3 w=.00075 
10 sh=213x2x5/16-3 w=.0008333 
11 sh=216x6xl/2-3 w=.0030667 
12 sh=218x6xl/2-3 w=.0038333 
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13 sh 
14 sh 
15 sh 
16 sh 
17 sh 
18 sh 
19 sh 
20 sh 
21 sh 
22 sh 
23 sh 
24 sh 
25 sh 
26 sh 
27 sh 
28 sh 
29 sh 
30 sh 
31 sh 
32 sh 
33 sh 
34 sh 
35 sh 
36 sh 
37 sh 
38 sh 
39 sh 
40 sh 
41 sh 
42 sh 
43 sh 
44 sh 
45 sh 
46 sh 
47 sh 
48 sh 
49 sh 
50 sh 
51 sh 
52 sh 
53 sh 
54 sh 
55 sh 
56 sh 
C 
7580 
7581 
7600 
7601 
7800 
7801 
7582 
7583 
7622 
7623 
7662 
7663 

214x3x5/16-3 
216x4x3/8-3 

=215x3x1/4-3 
=215x3.5x5/16-3 
=wl8x65 
=w24x68 
wl8x46 
wl8x65 
=216x6x5/8-3 
=213x2.5x1/4-3 

w8xl8 
=wl2x22 
=wl0x22 
=wl4x30 
w8x31 
=wl2x26 
=wl0xl2 
=wl0x22 
=14x3x1/4 
13.5x2.5x1/4 

=215x3.5x3/8-3 
wl4x90 
=wl4xl45 
=w33x201 
=217x4x1/2 
wl4x74 
=wl4x43 
215x3x5/16 

=sl2x50 
=wl4x61 
w6xl6 
=213x2.5x1/4-3 
=mcl2x31 
mcl2x31 
=mc12x31 
=216x3.5x3/8-3 
=215x3x5/16-3 
=215x5x3/8 
=13x2.5x1/4 
=13x2x1/4 
=wl4x30 
=215x3.5x5/16-3 
=wl4x34 
=14x3x5/16 

w=.0012 
w=.00205 
w=.0011 
w=.00145 
w=.00541667 
w=.005667 
w=.0038333 
w=.00541667 

w=.0040333 
w=.00075 
w=.0015 
w=.0018333 
w=.0018333 
w=.0025 
w=.00258333 
w=.0021667 
w=.001 
w=.0018333 
w=.00048333 
w=.000408333 
w=.0017333 
w=.0075 
w=.01208333 
w=.01675 
w=.00298 
w=.0061667 
w=.00358333 
w=.0013667 
w=.0041667 
w=.00508333 
w=.001333 
w=.00075 
w=.00258333 
w=.00258333 
w=.00258333 
w=.00195 
w=.0013667 
w=.00205 
w=.000375 
w=.000341667 
w=.0025 
w=.00145 
w=.0028333 
w=.0006 

1 
6510 
501 

6515 
5501 
6565 

51 
6512 
1051 
6522 
2051 
6532 

6510 
501 

6515 
1001 
6565 
6001 
6512 
551 

6522 
1551 
6532 
2551 

m=46 lp: 

m=46 lp= 
m=47 
m=47 
m=46 lp: 

m=46 lp= 
m=50 
m=50 
m=50 
m=50 
m=50 lp= 
m=50 lp= 

lp= 
lp= 

lp= 
lp= 
lp= 
lp= 

=1,0 
=1,0 
=1,0 
=1,0 
=1,0 
=1,0 
= -3,0 
= -3,0 
= -3,0 
= -3,0 
= -3,0 
= -3,0 

lr=0,0,0,1,0,0 
lr=0,0,0,0,1,0 
g=9,20,500,5  lr=0,0,0,1,0,0 
g=9,20,5,500  lr=0,0,0,0,1,0 
lr=0,0,0,1,0,0 
lr=0,0,0,0,1,0 
g=l,20,500,5  lr=l,0,0,0,0,0 
g=l,20,5,500 
g=l,20,500,5 
g=l,20,5,500 
g=7,20,500,5 
g=7,20,5,500 

lr=0,1,0,0,0,0 
lr=l,0,0,0,0,0 
lr=0,1,0,0,0,0 
lr=l,0,0,0,0,0 
lr=0,1,0,0,0,0 
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7584 
7585 
7586 
7587 
7588 
7589 
7590 
7591 
7592 
7593 
7594 
7595 
C 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
37 
62 
63 
74 
75 
76 
77 
78 
79 
80 
89 
90 
91 
102 

1 
6513 

51 
6513 
6510 
6511 
6512 
6511 
6513 
6514 
6510 
6514 

2 
4 
1 
4 
10 
5 
502 
5 
2502 
6 
2501 
6 
2503 
7 
2502 
7 
5502 
8 
5501 
8 
5503 
9 
5502 
9 
2 
2 
502 
6002 
3 
503 
10 
1003 
11 
1503 
6003 
1 
501 
6001 

6513 
6512 
6513 
6510 
6511 
551 

6511 
501 

6514 
6511 
6514 
6512 

4 
501 
4 
502 
5 
1002 
5 
11 
6 
3001 
6 
3002 
7 
3002 
7 
3003 
8 
6001 
8 
6002 
9 
6002 
9 
6003 
502 
1 

501 
6001 
2 
10 
502 
11 
1002 
1502 
6002 
51 
551 
6051 

m=51 
m=51 
m=51 
m=51 
m=51 
m=51 
m=51 
m=51 
m=52 
m=52 
m=4 5 
m=45 

lp=-3,0 
lp=-3,0 
lp=-3,0 
lp=-3,0 
lp=-3,0 
lp=-3,0 
lp=-3,0 
lp=-3,0 
lp=-3,0 
lp=-3,0 
lp=2,0 
lp=2,0 

g=n, 
g=li, 
g=li, 
g=il, 
g=ll, 
g=ll, 
g=ll, 
g=ll, 
g=ll, 
g=ll, 
g=il, 
g=li, 

20,500,5 
20,5,5 
20,500,5 
20,5,5 
20,5,5 
20,5,500 
20,5,5 
20,5,500 
20,5,5 
20,5,5 
20,5,5 
20,5,5 

lr=l, 
lr=0, 
lr=l, 
lr=0, 
lr=l, 
lr=0, 
lr=l, 
lr=0, 
lr=l, 
lr=l, 
lr=l, 
lr=0, 

0,0, 
1,0, 
0,0, 
1,0, 
0,0, 
1,0, 
0,0, 
1,0, 
1,0, 
1,0, 
0,0, 
1,0, 

0,0,0 
0,0,0 
0,0,0 
0,0,0 
0,0,0 
0,0,0 
0,0,0 
0,0,0 
0,0,0 
0,0,0 
0,0,0 
0,0,0 

=48 lp=3,0 
=48 lp=3,0 
=40 lp=3,0 
=40 lp=3,0 
=48 lp=3,0 
=4 8 lp=3,0 
=40 lp=3,0 
=4 0 lp=3,0 
=4 lp=3,0 

lp=3,0 
lp=3,0 
lp=3,0 
lp=3,0 
lp=3,0 
lp=3,0 
lp=3,0 
lp=3,0 
lp=3,0 
lp=3,0 
lp=3,0 
lp=3,0 

4 0 lp=3,0 
48 lp=3,0 
48 lp=3,0 
26 lp=3,0 g=ll,1,500,500 

lp=2,0 
lp=2,0 g=10,1,500,500 

17 lp=2,0 
17 lp=2,0 

lp=2,0 
lp=2,0 
lp=2,0 
lp=2,0 
lp=2,0 g=8,1,500,500 

17 lp=2,0 
17 lp=2,0 

lp=2,0 g=10,1,500,500 
lp=2,0 

■■4 

■4 

■4 

■4 

■4 

■4 

■■4 

:40 
:40 
= 48 
= 48 
= 40 

= 17 

■1 

■1 

■■n 

loads 
51   6051 6000 1=1 
551  5551 500  1=1 
1 1=1 
501 1=1 

f=0,0, -9.5 
f=0,0,-19 
f=0,0,-1.65 
f=0,0,-1.65 
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3001 1=1 f=0,0,-1.65 
5501 1=1 f=0,0,-1.65 
6001 1=1 f=0,0,-1.65 
51 6051 500 1=1 f=0,0,-.355 
1 6001 6000 1=1 f=0,0,-6.93 
1 6001 6000 1=2 f=0,0,-6.4 
501 5501 500 1=2 f=0,0,-12.8 
1 6001 6000 1=3 f=0,0,-12.1 
501 5501 500 1=3 f=0,0, -24.2 
501 5501 500 1 = 1 f=0,0,-.61 
1 6001 500 1=4 f=0,0,-3.25 
51 6051 6000 1=5 f=0,0,11.7 
551 5551 500 1=5 f=0,0,23.4 
51 6051 6000 1=6 f=0,0,-2.4 
551 5551 500 1=6 f=0,0, -4.8 
51 6051 6000 1=7 f=0,0,66 
551 
C 
51 

5551 500 1=7 f=0,0,132 

1 = 8 f=0,0,23.2 
551 1 = 8 f=0,0,46.4 
1051 1 = 8 f=0,0,29.6 
1551 1=8 f=0,0,12.8 
2051 1=8 f=0,0,4 
2551 5551 500 1=8 f=0,0, -4.8 
6051 1=8 f=0,0,-2.4 
1 1 = 8 f=0,77.8,0 
2 1=8 f=0,24,0 
1 51 50 1=8 f=0,35,0 
6001 1=8 f=0,10.25,0 
6002 1=8 f=0,8.5,0 
6001 
C 
6051 

6051 50 1=8 f=0,4.5,0 

1=9 f=0,0,23.2 
5551 1=9 f=0,0,46.4 
5051 1=9 f=0,0,29.6 
4551 1=9 f=0,0,12.8 
4051 1=9 f=0,0,4 
3551 551 500 1=9 f=0,0, -4.8 
51 1=9 f=0,0, -2.4 
6001 1=9 f=0,-77.8,0 
6002 1=9 f=0, -24,0 
6001 6051 50 1=9 f=0, -35,0 
1 1=9 f=0,-10.25,0 
2 1=9 f=0, -8.5,0 
1 
C 
51 

51 50 1=9 f=0,-4.5,0 

1=10 f=0,0,76.8 
551 1=10 f=0,0,153.6 
1051 1=10 f=0,0,137.6 
1551 1=10 f=0,0,121.8 
2051 1=10 f=0,0,112.8 
2551 5551 500 1=10 f=0,0,104 
6051 1=10 f=0,0,52 
1 1=10 f=0,-12.8,0 
2 1=10 f=0,-4.7,0 
1 51 50 1 = 10 f=0,-5.7,0 
6001 1 = 10 f=0,110,0 
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6002 1=10 f=0,40.2,0 
6001 6051 50   1=10 f=0,49,0 
C 
6051 1=11 f=0,0,76.8 
5551 1=11 f=0,0,153.6 
5051 1=11 f=0,0,137.6 
4551 1=11 f=0,0,121.6 
4051 1=11 f=0,0,112.8 
3551 551 500  1=11 f=0,0,104 
51 1=11 f=0,0,52 
6001 1=11 f=0,12.8,0 
6002 1=11 f=0,4.7,0 
6001 6051 50   1=11 f=0,5.7,0 
1 1=11 f=0, -110,0 
2 1=11 f=0,-40.2,0 
1 51 50   1=11 f = 0, -49,0 

C-30 



SF-Type II Hangars 44 and 45 
C 
C SAPSTL INPUT 
C 
CONTROL 
IX=0 IT=1 IL=2,3 ID=1,4,5,7 IU=E IP=0 R=.5,.5 
COMBO 
1 0=1,0,0,1,1,0,0,0,0,0,0 
2 c=l,0,0,l,0,l,0,0,0,0,0 
3 0=1,0,0,1,0,0,1,0,0,0,0 
4 0=1,0,0,1,0,0,0,1,0,0,0 
5 0=1,0,0,1,0,0,0,0,1,0,0 
6 0=1,0,0,1,0,0,0,0,0,1,0 
7 0=1,0,0,1,0,0,0,0,0,0,1 

sections 
57 mn=s sh=g e=29000 fy=36 a=6.94 i=54.7,13.5 \ 

as=4.5,3 z=15.2,6.75 t=8.375,6 :2Z4x3 
58 mn=s sh=g e=29000 fy=36 a=7.22 i=17.5,35.6 \ 

as=3.75,3.75 z=8.72,11.4 t=7.22,10.375 :2L5x5x3/8 
59 mn=s sh=g e=29000 fy=36 a=7.07 i=99.4,6.07 \ 

as=4.68,4.29 z=29.9,6.35 t=ll.52,6.674 :C10x20,L3x2x/14 
60 mn=s sh=g e=29000 fy=36 a=1.19 i=1.09,.392 \ 

as=.5,.75 z=.973,.468 t=4.014,3.014    :lL3x2xl/4 
61 mn=s sh=g e=29000 fy=36 a=1.31 i=1.17,.743 \ 

as=.625,.75 z=1.02,.724 t=4.18,2.68    :1L3X2.5x1/4 
62 mn=s sh=g e=29000 fy=36 a=2.4 i=6.26,1.75  \ 

as=1.56,.94 z=3.36,1.35 t=6.64,4.64    :1L5X3X5/16 
63 mn=s sh=g e=29000 fy=36 a=6.84 i=25.7,13.2 \ 

as=1.31,2.25 z=11.5,4.4 t=7.92,7.375   :2L6x3.5x3/8 
64 mn=s sh=g e=29000 fy=36 a=5.68 i=86.9,5.86 \ 

as=4.48,2.9 z=29.4,7.53 t=21.9,6.59    :C10xl5.3,lL3x2xl/4 
65 mn=s sh=g e=29000 fy=36 a=11.03 i=281,49.9 \ 

as=6.69,5.37 z=49.3,17.72 t=15.9,8     :C8xll.5,12 -1-25 
66 mn=s sh=g e=29000 fy=36 a=4.8 i=12.5,7.14  \ 

as=3.1,2     z=6.71,2.7   t=6.64,6.375 :2L5x3x5/16 

frame 
75 1=.33,1 
76 78 2 1=.5,1 
80'89 1 1=.33,1 
62 74 1 1=.66,1 
37 48 1 1=1,.001 
7580 7581 1 m=59 
7600 7780 20 m=64 
7601 7781 20 m=64 
7800 7801 1 m=59 
7582 7802 20 m=58 
7583 7805 20 m=58 
7584 7804 20 m=61 
7585 7805 20 m=61 
7586 7806 20 m=61 
7587 7807 20 m=61 
7588 7808 20 m=61 
7589 7809 20 m=61 
7590 7810 20 m=61 
7591 7811 20 m=61 
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7592 7812 20 m=60 
7593 7813 20 m=60 
7594 7814 20 m=57 
7595 7815 20 m=57 
1 2 1 m=63 
3 4 1 m=66 
5 6 1 m=63 
7 8 1 m=66 
9 16 1 m=62 
17 18 1 m=66 
19 20 1 m=63 
21 22 1 m=66 
23 24 1 m=63 
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SF-Type II Hangars 44 and 45      Retrofit: None 

CSI  /  SAP90  -  -  FINITE  ELEMENT  ANALYSIS  OF  STRUCTURES  PAGE   24 
SAP90_FILE:sf-44/SAPSTL_FILE:asd.STL 

SF-type II Hangar 44 and 45 

AISC SPECIFICATIONS, ASD 1989 
AXIAL LOAD & BIAXIAL MOMENT INTERACTION STRESS CHECK 

ELEM  SECTION  CHK  STRESS = AXL + B33 + B22  STATION COMBO  AISC     SECTION 
ID TYPE TYPE RATIO LOCATION 

{in} 
NO EQUATION TYPE 

3 G NON-COM 

(C) 1.080 .963 .116 .000 .00 4 (Hl-1) 

(T) .711 .631 .080 .000 146.48 7 (H2-1) 

4 G NON-COM 

(C) 1.109 .972 .137 .000 .00 4 (Hl-1) 

(T) .706 .626 .080 .000 146.48 7 (H2-1) 

5 G NON-COM 

(C) .632 .131 .501 .000 .00 7 (Hl-3) 

8 G NON-COM 

(C) .798 .235 .563 .000 135.77 4 (Hl-1) 
(T) .744 .162 .582 .000 135.77 7 (H2-1) 

9 ' G NON-COM 

(C) 1.805 1.713 .092 .000 .00 5 (Hl-1) 
(T) .538 .486 .052 .000 146.48 6 (H2-1) 

10 G NON-COM 

(C) 1.774 1.691 .083 .000 .00 5 (Hl-1) 

(T) .558 .492 .065 .000 146.48 6 (H2-1) 

11 G NON-COM 

(C) 2.641 2.505 .136 .000 146.48 4 (Hl-1) 

(T) .727 .672 .055 .000 146.48 7 (H2-1) 

12 G NON-COM 

(C) 2.724 2.528 .196 .000 .00 4 (Hl-1) 

(T) .734 .667 .067 .000 146.48 7 (H2-1) 

13 G fa > Fe NON-COM 

14 G fa > Fe NON-COM 

15 G fa > Fe NON-COM 

16 G fa > Fe NON-COM 

17 G NON-COM 

(C) 1.614 1.393 .221 .000 146.48 5 (Hl-1) 

(T) .885 .844 .041 .000 .00 6 (H2-1) 

18 G NON-COM 

(C) 1.515 1.386 .129 .000 73.24 5 (Hl-1) 

(T) .906 .850 .056 .000 .00 6 (H2-1) 

19 G NON-COM 

(C) .881 .788 .093 .000 146.48 6 (Hl-1) 

(T) .517 .436 .082 .000 .00 5 (H2-1) 

20 G NON-COM 

(C) .855 .794 .061 .000 .00 6 (Hl-1) 

21 G fa > Fe NON-COM 

22 G fa > Fe NON-COM 

23 G NON-COM 

(C) 1.969 1.537 .432 .000 .00 6 (Hl-1) 

(T) .774 .698 .076 .000 161.44 5 (H2-1) 

24 G NON-COM 

(C) 2.083 1.544 .539 .000 161.44 6 (Hl-1) 

(T) .768 .696 .072 .000 161.44 5 (H2-1) 

38 W14X30 NON-COM 

(T) .628 .513 .115 .000 240.00 7 (H2-1) 

39 W14X30 NON-COM 

(T) .564 .505 .059 .000 120.00 7 (H2-1) 
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CSI     /     SAP90 

SF-type  II Hangar 44 

-  FINITE  ELEMENT  ANALYSIS  OF  STRUCTURES  PAGE   25 
. SAP90_FILE:sf-44/SAPSTL_FILE:asd.STL 

and 45 

AISC SPECIFICATIONS, 
AXIAL LOAD & BIAXIAL 

ASD 1989 
MOMENT INTERACTION STRESS CHECK 

ELEM  SECTION  CHK  STRESS = AXL + B33 + B22  STATION COMBO  AISC SECTION 

ID TYPE TYPE RATIO LOCATION NO EQUATION    TYPE 
{in} 

40 W14X30 NON-COM 
(C) .513 .405 .108 .000 240.00 4 (Hl-1 
(T) .644 .504 .140 .000 .00 7 (H2-1 

41 W14X30 NON-COM 
(C) .531 .406 .126 .000 240.00 4 (Hl-1 
(T) .627 .504 .122 .000 .00 7 (H2-1 

76 W18X76 COMPACT 
(C) .691 .001 .000 .690 88.50 7 (Hl-3 
(T) .530 .231 .000 .298 88.50 6 (H2-1 

77 W18X76 COMPACT 
(T) .608 .013 .000 .595 .00 7 (H2-1 

78 W18X76 COMPACT 
(C) .939 .039 .000 .900 88.50 7 (Hl-3 

79 W18X76 COMPACT 
(C) .896 .060 .000 .836 .00 7 (Hl-3 

88 W18X76 NON-COM 

(T) .526 .449 .000 .077 216.00 6 (H2-1 
89 W18X65 COMPACT 

(C) .835 .673 .000 .162 216.00 6 (Hl-1 
7580 G f a > Fe NON-COM 
7581 G f ä > Fe NON-COM 
7584 G NON-COM 

(C) .643 .579 .064 .000 100.00 4 (Hl-1 
7589 G NON-COM 

(C) .501 .475 .027 .000 50.00 4 (Hl-1 
7600 G NON-COM 

(C) 1 .656 .859 .000 .797 120.00 4 (Hl-1 
(T) .757 .647 .000 .110 120.00 7 (H2-1 

7601 G NON-COM 
(C) 1 .660 .861 .000 .798 .00 4 (Hl-1 
(T) .748 .643 .000 .105 .00 7 (H2-1 

7620 G NON-COM 
(C) 1 .548 .844 .000 .704 120.00 4 (Hl-1 
(T) .737 .629 .000 .109 120.00 7 (H2-1 

7621 G NON-COM 
(C) 1 .546 .845 .000 .701 .00 4 (Hl-1) 
(T) .738 .629 .000 .109 .00 7 (H2-1) 

7640 G NON-COM 
(C) 1 .561 .845 .000 .716 120.00 4 (Hl-1) 
(T) .733 .629 .000 .104 120.00 7 (H2-1) 

7641 G NON-COM 
(C) 1 .598 .861 .000 .737 .00 4 (Hl-1) 
(T) .749 .637 .000 .112 .00 7 (H2-1) 

7651 G NON-COM 
(C) .520 .472 .049 .000 .00 4 (Hl-1) 

7660 G NON-COM 
(C) 1 .916 .886 .000 1.031 120.00 4 (Hl-1) 
(T) .739 .652 .000 .087 120.00 7 (H2-1) 
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CSI  /  SAP90  -  -  FINITE  ELEMENT  ANALYSIS  OF  STRUCTURES  PAGE   26 
SAP90_FILE:sf-44/SAPSTL_FILE:asd.STL 

SF-type II Hangar 44 and 45 

AISC SPECIFICATIONS, ASD 1989 
AXIAL LOAD &  BIAXIAL MOMENT INTERACTION STRESS CHECK 

ID TYPE TYPE RATIO LOCATION 
{in} 

NO EQUATION TYPE 

7661 G NON-COM 

(C) 2.461 .947 .000 1.515 .00 4 (Hl-1) 
(T) .812 .689 .000 .123 .00 7 (H2-1) 

7666 G NON-COM 

(C) .632 .605 .026 .000 50.00 4 (Hl-1) 

7671 G NON-COM 

(C) .766 .704 .062 .000 .00 4 (Hl-1) 
7680 G NON-COM 

(C) .787 .551 .000 .235 120.00 4 (Hl-1) 
(T) .584 .472 .000 .112 120.00 7 (H2-1) 

7681 G NON-COM 

(C) .783 .543 .000 .240 .00 4 (Hl-1) 
(T) .580 .470 .000 .110 .00 7 (H2-1) 

7700- G NON-COM 
(C) .566 .399 .000 .167 120.00 5 (Hl-1) 
(T) .522 .377 .000 .145 120.00 6 (H2-1) 

7701 G NON-COM 
(C) .554 .401 .000 .153 .00 4 (Hl-1) 
(T) .547 .416 .000 .132 .00 7 (H2-1) 

7706 G NON-COM 
(C) .509 .486 .024 .000 100.00 4 (Hl-1) 

7711 G NON-COM 
(C) .610 .568 .042 .000 .00 4 (Hl-1) 

7720 G NON-COM 
(C) .627 .426 .000 .201 120.00 4 (Hl-1) 
(T) .551 .414 .000 .137 120.00 7 (H2-1) 

7721 G NON-COM 

(C) .640 .452 .000 .188 .00 4 (Hl-1) 

7740 G NON-COM 
(C) .677 .460 .000 .217 120.00 4 (Hl-1) 

7741 G NON-COM 
(C) .690 .487 .000 .203 .00 4 (Hl-1) 
(T) .536 .390 .000 .146 .00 7 (H2-1) 

7760 G NON-COM 

(C) .756 .505 .000 .251 120.00 4 (Hl-1) 
(T) .528 .404 .000 .124 120.00 7 (H2-1) 

7761 G NON-COM 
(C) .780 .552 .000 .228 .00 4 (Hl-1) 
(T) .576 .428 .000 .148 .00 7 (H2-1) 

7771 G NON-COM 
(C) .512 .471 .042 .000 .00 4 (Hl-1) 

7780 G NON-COM 

(C) 1.020 .624 .000 .396 120.00 4 (Hl-1) 
(T) .566 .467 .000 .099 120.00 7 (H2-1) 

7781 G NON-COM 

(C) 1.107 .756 .000 .351 .00 4 (Hl-1) 

7784 G 
(T) .703 .536 .000 .167 .00 7 (H2-1) 

NON-COM 
(C)    .826  .775  .051  .000   100.00     5  (Hl-1) 
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CSI  /  SAP90  -  -  FINITE  ELEMENT  ANALYSIS  OF  STRUCTURES  PAGE   27 
SAP90_FILE:sf-44/SAPSTL_FILE:asd.STL 

SF-type II Hangar 44 and 45 

AISC SPECIFICATIONS, ASD 19 89 
AXIAL LOAD & BIAXIAL MOMENT INTERACTION STRESS CHECK 

ELEM  SECTION  CHK  STRESS = AXL + B33 + B22  STATION COMBO  AISC     SECTION 
ID  TYPE    TYPE   RATIO LOCATION    NO  EQUATION    TYPE 

{in} 

7785 G 

7786 G 

7787 G 

7788 G 

7789 G 

7790 G 

7791 G 

7800 G 

7801 G 

7811 G 

(C) .730 .697 .033 .000 .00 5 (Hl-1) 

(C) .822 .778 .044 .000 100.00 4 (Hl-1) 
(T) .520 .498 .022 .000 100.00 7 (H2-1) 

(C) .673 .625 .048 .000 .00 4 (Hl-1) 

(C) .620 .590 .030 .000 100.00 5 (Hl-1) 

(C) .688 .657 .032 .000 50.00 5 (Hl-1) 
(T) .508 .475 .033 .000 .00 6 (H2-1) 

(C) .749 .703 .046 .000 100.00 4 (Hl-1) 

(C) .936 .867 .069 .000 .00 4 (Hl-1) 
(T) .501 .481 .019 .000 .00 7 (H2-1) 

(C) 1.540 .823 .000 .718 120.00 5 (Hl-1) 
(T) .577 .478 .000 .099 120.00 6 (H2-1) 

(C) 1.597 .848 .000 .750 -    .00 5 (Hl-1) 
(T) .667 .519 .000 .148 .00 6 (H2-1) 

(C) .511 .459 .052 .000 .00 5 (Hl-1) 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 
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Truss Tl Hangars 44 and 45       Average Wind 

C SAP90 INPUT 

system 
L=i: ; 

C 
C 
c 
joints 
C • Truss Joints Tl 
501 x=0 z=0 y= 240 
549 x=3840 z=0 y= 240 g=501,549 2 
551 x=0 z=160 y= 240 
575 x=1920 z=200 y= 240 g=551,575 1 
599 x=3840 z=160 y= 240 g=575,599J 1 
602 x=80 z=80 
612 x=880 z=88.333 g=602,612 2 
614 x==1040 z=91.6667 y= 240 
624 x=1840 z=100 y= 240 g=614,624 2 
626 x=2000 z=100 y= 240 
636 x=2800 z=91.6667 y= 240 g=626,636 2 
638 x=2960 z=88.3333 y= 240 
648 x=3760 z=80 y= 240 g=638,648, 2 
C Bracing Frame Joints Tl 
667 x=0 z=-384   y= 240 
674 x=3840 z=-43   y= 240 
678 x=4152 z=-43   y= 240 g=674,678,1 
679 x=3840 z=-203.5 y= 240 
683 x=4152 z=-203.5 y= 240 g=679,683,1 
685 x=3840 z=-384   y= 240 
686 x=4152 z=-384   y= 240 

restraints 
667 r=l,1,1,0,0,0 
685 r=l,1,1,0,0,0 
686 r=l,1,1,0,0,0 
525 r=0,1,1,0,0,0 . 
501 523 2 r= =0,1,0,0,0,0 
527 549 2 r= =0,1,0,0,0,0 
551 599 1 r= = 0,1,0,0,0,0 
674 678 1 r= =0,1,0,0,0,0 
679 683 1 r= =0,1,0,0,0,0 

frame 
nm=56 nl=18 z=-l,0,0,0,0,0,0,0,0,0,0,0 
1 sh=wl8x76 w=.006333  E=29000 
2 sh=218x6xl/2-3 w=.0038333 
3 sh=216x6x3/8-3 w=.00248333 
4 sh=213x3.5x5/16-3 w=.0011 
5 sh=213x3xl/4-3 w=.00081667 
6 sh=216x3.5x5/16-3 w=.0016333 
7 sh=213x3x5/16-3 w=.00101667 
8 sh=2L3.5X2.5X5/16-3 w=.001008333 
9 sh=213x2.5xl/4-3 w=.00075 
10 sh=213x2x5/16-3 w=.0008333 

C-37 



11 sh=216x6xl/2-3 w=.0030667 

12 sh=218x6xl/2-3 w=.0038333 

13 sh=214x3x5/16-3 w=.0012 

14 sh=216x4x3/8-3 w=.00205 

15 sh=215x3xl/4-3 w=.0011 
16 sh=215x3.5x5/16-3 w=.00145 

17 sh=wl8x65 w=.00541667 

18 sh=w24x68 w=.005667 

19 sh=wl8x46 w=.0038333 

20 sh=wl8x65 w=.00541667 

21 sh=216x6x5/8-3 w=.0040333 

22 sh=213x2.5xl/4-3 w=.00075 

23 sh=w8xl8 w=.0015 

24 sh=wl2x22 w=.0018333 

25 sh=wl0x22 w=.0018333 

26 Sh=wl4x30 w=.0025 

27 Sh=w8x31 w=.00258333 

28 sh=wl2x26 w=.0021667 

29 sh=wl0xl2 w=.001 

30 sh=wl0x22 w=.0018333 

31 sh=14x3xl/4 w=.00048333 

32 sh=13.5x2.5x1/4 w=.000408333 

33 sh=215x3.5x3/8-3 w=.0017333 
34 Sh=wl4x90 w=.0075 
35 sh=wl4xl4 5 w=.01208333 
36 sh=w33x2 01 w=.01675 
37 sh=217x4xl/2 w=.00298 
38 sh=wl4x74 w=.0061667 

39 sh=wl4x43 w=.00358333 

40 sh=215x3x5/16 w=.0013667 
41 sh=sl2x50 w=.0041667 
42 sh=wl4x61 w=.00508333 
43 sh=w6xl6 w=.001333 
44 sh=213x2.5xl/4-3 w=.00075 
45 sh=mcl2x31 w=.00258333 
46 sh=mcl2x31 w=.00258333 
47 sh=mcl2x31 w=.00258333 
48 sh=216x3.5x3/8-3 w=.00195 
49 sh=215x3x5/16-3 w=.0013667 
50 sh=215x5x3/8 w=.00205 
51 sh=13x2.5x1/4 w=.000375 
52 sh=13x2xl/4 w=.000341667 

53 sh=wl4x30 w=.0025 
54 sh=215x3.5x5/16-3 w=.00145 
55 sh=wl4x34 w=.0028333 
56 sh=14x3x5/16 w=.0006 
C Live Load on braced frames 
1 wg=0,0,-.1667 :100 psf---Tl 
C Slab load on braced frames 
2 wg=0,0,-.08333 :150pcfx4 in. ---Tl 
C Roof Dead Loads 
3 wg=0,0,-.005 
C Roof Live Loads 
4 wg=0,0,-.033333 
C Wind Span Loads 
5 wg=.09667,0,0 

' 6 wg=.101667,0,0 

C-38 



7 wg=.006667,0,0 
8 wg=-.02333,0,0 
9 wg=.12,0,0 
10 wg=-.03,0,0 
11 wg=.03,0,0 
12 wg=-.14333,0,0 
13 wg=.14333,0,0 
14 wg=-.09667,0,0 
15 wg=-.101667,0,0 
16 wg=-.006667,0,0 
17 wg=.02333,0,0 
18 wg=-.12,0,0 
C        Truss Elements Tl-b 
588  525  575 m=42 lp=2,0 
C Bottom Chord (3 axis --- +Y) 
551 501  503  m=3 lp=2,0 lr=l,0,0,0,0,0 
552 503  505  m=3 lp=2,0  . 
553 505  507  m=3 lp=2,0 
554 507  509  m=3 lp=2,0 
555 509  511  m=ll lp=2,0 
556 511  513  m=ll lp=2,0 
557 513  515 m=ll lp=2,0 
558 515  517  m=ll lp=2,0 
559 517  519  m=3 lp=2,0 
560 519  521  m=3 lp=2,0 
561 521  523  m=3 lp=2,0 
562 523  525 m=3 lp=2,0  lr=0,1,0,0,0,0 
563 525  527  m=3 lp=2,0  lr=l,0,0,0,0,0 
564 527  529  m=3 lp=2,0 
565 529  531  m=3 lp=2,0 
566 531  533  m=3 lp=2,0 
567 533  535  m=ll lp=2,0 
568 535  537  m=ll lp=2,0 
569 537  539  m=ll lp=2,0 
570 539  541  m=ll lp=2,0 
571 541  543  m=3 lp=2,0 
572 543  545  m=3 lp=2,0 
573 545  547  m=3 lp=2,0 
574 547 549 m=3 lp=2,0 lr=0,1,0,0,0,0 
C Main Diagonal Bottom Section 
702 602 503 m=4 lp=2,0 lr=0,1,0,0,0,0 
704 604 505 m=7 lp=2,0 lr=0,1,0,0,0,0 
706 606 507 m=8 lp=2,0 lr=0,1,0,0,0,0 
708 608 509 m=9 lp=2,0 lr=0,1,0,0,0,0 
710  610  511 m=10 lp=2,0    lr=0,1,0,0,0,0 
712 612  513 m=13 lp=2,0    lr=0,1,0,0,0,0 
713 614 513 m=13 lp=-2,0 lr=0,1,0,0,0,0 
715 616 515 m=10 lp=-2,0 lr=0,1,0,0,0,0 
717 618 517 m=8 lp=-2,0 lr=0,1,0,0,0,0 
719 620 519 m=13 lp=-2,0 lr=0,1,0,0,0,0 
721 622 521 m=15 lp=-2,0 lr=0,1,0,0,0,0 
723 624 523 m=16 lp=-2,0 lr=0,1,0,0,0,0 
726 626 527 m=16 lp=2,0 lr=0,1,0,0,0,0 
728 628 529 m=15 lp=2,0 lr=0,1,0,0,0,0 
730 630 531 m=13 lp=2,0 lr=0,1,0,0,0,0 
732 632 533 m=8 lp=2,0 lr=0,1,0,0,0,0 
734  634  535  m=10 lp=2,0     lr=0,1,0,0,0,0 
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736 636 537 m=13 lp=2,0 lr=0,1,0,0,0,0 

737 638 537 m=13 lp=-2,0 lr=0,1,0,0,0,0 

739 640 539 m=10 lp=-2,0 lr=0', 1,0,0,0,0 

741 642 541 m=9 lp=-2,0 lr=0,1,0,0,0,0 

743 644 543 m=8 lp=-2,0 lr=0,1,0,0,0,0 

745 646 545 m=7 lp=-2,0 lr=0,1,0,0,0,0 

747 648 547 m=4 lp=-2,0 lr=0,1,0,0,0,0 

C Main Diagonal Top section 

701 551 602 rn=4 lp=2,0 lr=l,0,0,0,0,0 

703 553 604 m=7 lp=2,0 lr=l ,0,0,0,0,0 
705 555 606 m=8 lp=2,0 lr=l ,0,0,0,0,0 
707 557 608 m=9 lp=2,0 lr=l ,0,0,0,0,0 
709 559 610 m=10 lp=2,0 lr=l ,0,0,0,0,0 
711 561 612 m=13 lp=2,0 lr=l ,0,0,0,0,0 
714 565 614 m=13 lp=-2,0 lr=l ,0,0,0,0,0 
716 567 616 m=10 lp=-2,0 lr=l ,0,0,0,0,0 
718 569 618 m=8 lp=-2,0 lr=l ,0,0,0,0,0 
720 571 620 m=13 lp=-2,0 lr=l ,0,0,0,0,0 
722 573 622 m=15 lp=-2,0 lr=l ,0,0,0,0,0 
724 575 624 m=16 lp=-2,0 lr=l ,0,0,0,0,0 
725 575 626 m=16 lp=2,0 lr=l ,0,0,0,0,0 
727 577 628 m=15 lp=2,0 lr=l ,0,0,0,0,0 
729 579 630 m=13 lp=2,0 lr=l ,0,0,0,0,0 
731 581 632 m=8 lp=2,0 lr=l ,0,0,0,0,0 
733 583 634 m=10 lp=2,0 lr=l ,0,0,0,0,0 
735 585 636 m=13 lp=2,0 lr=l ,0,0,0,0,0 
738 589 638 m=13 lp=-2,0 lr=l ,0,0,0,0,0 
740 591 640 m=10 lp=-2,0 lr=l ,0,0,0,0,0 
742 593 642 m=9 lp=-2,0 lr=l ,0,0,0,0,0 
744 595 644 m=8 lp=-2,0 lr=l 0,0,0,0,0 
746 597 646 m=7 lp=-2,0 lr=l 0,0,0,0,0 
748 599 648 m=4 lp=-2,0 lr=l 0,0,0,0,0 
C Diagonal Brace 
626 553 602 m=5 lp=2,0 lr=l 1,0,0,0,0 
627 555 604 m=5 lp=2,0 lr=l 1,0,0,0,0 
628 557 606 m=5 lp=2,0 lr=l 1,0,0,0,0 
629 559 608 m=5 lp=2,0 lr=l 1,0,0,0,0 
630 561 610 m=5 lp=2,0 lr=l 1,0,0,0,0 
631 563 612 m=5 lp=2,0 lr=l 1,0,0,0,0 
632 563 614 m=5 lp=-2,0 lr=l 1,0,0,0,0 
633 565 616 m=5 lp=-2,0 lr=l 1,0,0,0,0 
634 567 618 m=5 lp=-2,0 lr=l 1,0,0,0,0 
635 569 620 m=5 lp=-2,0 lr=l 1,0,0,0,0 
636 571 622 m=5 lp=-2,0 lr=l 1,0,0,0,0 
637 573 624 m=5 lp=-2,0 lr=l 1,0,0,0,0 
638 577 626 m=5 lp=2,0 lr=l, 1,0,0,0,0 
639 579 628 m=5 lp=2,0 lr=l, 1,0,0,0,0 
640 581 630 m=5 lp=2,0 lr=l, 1,0,0,0,0 
641 583 632 m=5 lp=2,0 lr=l, 1,0,0,0,0 
642 585 634 m=5 lp=2,0 lr=l, 1,0,0,0,0 
643 587 636 m=5 lp=2,0 lr=l, 1,0,0,0,0 
644 587 638 m=5 lp=-2,0 lr=l, 1,0,0,0,0 
645 589 640 m=5 lp=-2,0 lr=l, 1,0,0,0,0 
646 591 642 m=5 lp=-2,0 lr=l, 1,0,0,0,0 
647 593 644 m=5 lp=-2,0 lr=l, 1,0,0,0,0 
648 595 646 m=5 lp=-2,0 lr=l, 1,0,0,0,0 
649 597 648 m=5 lp=-2,0 lr=l, 1,0,0,0,0 
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C Vertical Brace 
601 602 552 m=5 lp=2,0     lr=l,1,0,0,0,0 
602 604 554 m=5 lp=2,0     lr=l,1,0,0,0,0 
603 606 556 m=5 lp=2,0     lr=l,1,0,0,0,0 
604 608 558 m=5 lp=2,0     lr=l,1,0,0,0,0 
605 610 560 m=5 lp=2,0     lr=l,1,0,0,0,0 
606 612 562 m=5 lp=2,0     lr=l,1,0,0,0,0 
607 614 564 m=5 lp=2,0     lr=l,1,0,0,0,0 
608 616 566 m=5 lp=2,0     lr=l,1,0,0,0,0 
609 618 568 m=5 lp=2,0     lr=l,1,0,0,0,0 
610 620 570 m=5 lp=2,0     lr=l,1,0,0,0,0 
611 622 572 m=5 lp=2,0     lr=l,1,0,0,0,0 
612 624 574 m=5 lp=2,0     lr=l,1,0,0,0,0 
613 626 576 m=5 lp=-2,0    lr=l,1,0,0,0,0 
614 628 578 m=5 lp=-2,0    lr=l,1,0,0,0,0 
615 630 580 m=5 lp=-2,0    lr=l,1,0,0,0,0 
616 632 582 m=5 lp=-2,0    lr=l,1,0,0,0,0 
617 634 584 m=5 lp=-2,0    lr=l,1,0,0,0,0 
618 636 586 m=5 lp=-2,0    lr=l,1,0,0,0,0 
619 638 588 m=5 lp=-2,0    lr=l,1,0,0,0,0 
620 640 590 m=5 lp=-2,0    lr=l,1,0,0,0,0 
621 642 592 m=5 lp=-2,0    lr=l,1,0,0,0,0 
622 644 594 m=5 lp=-2,0    lr=l,1,0,0,0,0 
623 646 596 m=5 lp=-2,0    lr=l,1,0,0,0,0 
624 648 598 m=5 lp=-2,0    lr=l,1,0,0,0,0 
C Top Chord (3 axis ) 
501 551 552 m=2 lp=-2,0    lr=l,0,0,0,0,0 
502 552 553 m=2 lp=-2,0 
503 553 554 m=2 lp=-2,0 
504 554 555 m=2 lp=-2,0 
505 555 556 m=2 lp=-2,0 
506 556 557 m=2 lp=-2,0 
507 557 558 m=2 lp=-2,0 
508 558 559 m=2 lp=-2,0 
509 559 560 m=12 lp=-2,0 
510 560 561 m=12 lp=-2,0 
511 561 562 m=12 lp=-2,0 
512 562 563 m=12 lp=-2,0 
513 563 564 m=12 lp=-2,0 
514 564 565 m=12 lp=-2,0 
515 565 566 m=12 lp=-2,0 
516 566 567 m=12 lp=-2,0 
517 567 568 m=2 lp=-2,0 
518 568 569 m=2 lp=-2,0 
519 569 570 m=2 lp=-2,0 
520 570 571 m=2 lp=-2,0 
521 571 572 m=2 lp=-2,0 
522 572 573 m=2 lp=-2,0 
523 573 574 m=2 lp=-2,0 
524 574 575 m=2 lp=-2,0   lr=0,1,0,0,0,0 
525 575 576 m=2 lp=-2,0    lr=l,0,0,0,0,0 
526 576 577 m=2 lp=-2,0 
527 577 578 m=2 lp=-2,0 
528 578 579 m=2 lp=-2,0 
529 579 580 m=2 lp=-2,0 
530 580 581 m=2 lp=-2,0 
531 581 582 m=2 lp=-2,0 
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532 582 583 m=2 lp=-2,0 

533 583 584 m=12 lp=-2,0 

534 584 585 m=12 lp=-2,0 

535 585 586 m=12 lp=-2,0 

536 586 587 m=12 lp=-2,0 

537 587 588 m=12 lp=-2,0 

538 588 589 m=12 lp=-2,0 

539 589 590 m=12 lp=-2,0 

540 590 591 m=12 lp=-2,0 

541 591 592 m=2 lp=-2,0 

542 592 593 m=2 lp=-2,0 

543 593 594 m=2 lp=-2,0 

544 594 595 m=2 lp=-2,0 

545 595 596 m=2 lp=-2,0 
546 596 '597 m=2 lp=-2,0 

547 597 598 m=2 lp=-2,0 

548 598 599 m=2 lp=-2,0 

C South Vertica 

576 501 551 m=l lp=2,0 

577 503 553 m=6 lp=2,0 

578 505 555 m=6 lp=2,0 

579 507 557 m=6 lp=2,0 

580 509 559 m=6 lp=2,0 

581 511 561 m=6 lp=2,0 
582 513 563 m=6 lp=2,0 
583 515 565 m=6 lp=2,0 
584 517 567 m=6 lp=2,0 
585 519 569 m=6 lp=2,0 
586 521 571 m=14 lp=2,0 
587 523 573 m=14 lp=2,0 
589 527 577 m=14 lp=-2,0 
590 529 579 m=14 lp=-2,0 

591 531 581 m=6 lp=-2,0 
592 533 583 m=6 lp=-2,0 
593 535 585 m=6 lp=-2,0 
594 537 587 m=6 lp=-2,0 
595 539 589 m=6 lp=-2,0 
596 541 591 m=6 lp=-2,0 
597 543 593 m=6 lp=-2,0 

598 545 595 m=6 lp=-2,0 

599 547 597 m=6 lp=-2,0 
600 549 599 m=l lp=2,0 

C Bracing f Frame Elemen 
820 667 501 m=l lp=2,0 
835 674 675 m=19 lp=2,0 
836 675 676 m=19 lp=2,0 
837 676 677 m=19 lp=2,0 
838 677 678 m=19 lp=2,0 
859 679 680 m=18 lp=2,0 
860 680 681 m=18 lp=2,0 
861 681 682 m=18 lp=2,0 
862 682 683 m=18 lp=2,0 
867 686 683 m=2 0 lp=2,0 
868 683 678 m=20 lp=2,0 
871 685 679 m=l lp=2,0 

lr=0,1,0,0,0,0 
Member 
nsl = 0, 0,6, 8, 0,0,0,10,12,0,16,18   \ 

lr=l,1,0,0,0,0 
lr=l,1,0,0,0,0 
lr=l,1,0,0,0,0 
lr=l,1,0,0,0,0 
lr=l,1,0,0,0,0 
lr=l,1,0,0,0,0 
lr=l,1,0,0,0,0 
lr=l,1,0,0,0,0 
lr=l,1,0,0,0,0 
lr=l,1,0,0,0,0 
lr=l,1,0,0,0,0 
lr=l,1,0,0,0,0 
lr=l,1,0,0,0,0 
lr=l,1,0,0,0,0 
lr=l,1,0,0,0,0 
lr=l,1,0,0,0,0 
lr=l,1,0,0,0,0 
lr=l,1,0,0,0,0 
lr=l,1,0,0,0,0 
lr=l,1,0,0,0,0 
lr=l,1,0,0,0,0 
lr=l,1,0,0,0,0 
lr=l,1,0,0,0,0 

nsl=0,0,7,9,0,0,0,11,13,0,15,17   \ 

lr=l,1,0,0,0,0 

s 
nsl=0,0,5,8,0,0,0,10,12,0,16,18 

nsl=3,0,0,0,0,4,0,0,0,0,0,0 
nsl=3,0,0,0,0,4,0,0,0,0,0,0 
nsl=3,0,0,0,0,4,0,0,0,0,0,0 
nsl=3,0,0,0,0,4,0,0,0,0,0,0 
nsl=2,1,0,0,0,0,0,0,0,0,0,0 
nsl=2,1,0,0,0,0,0,0,0,0,0,0 
nsl=2,1,0,0,0,0,0,0,0,0,0,0 
nsl=2,1,0,0,0,0,0,0,0,0,0,0 

nsl=0,0,7,9,0,0,0,11,13,0,15,17 
nsl=0,0,7,9,0,0,0,11,13,0,15,17 
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872 679 674 m=l  lp=2,0 
873 674 549 m=l  lp=2,0 

loads 
C Dead Loads 
551 599 48 1=1 f=0,0 -.752 
552 554 1 1=1 f=0,0 -1.474 
555 1=1 f=0,0 -1.664 
556 558 1 1=1 f=0,0 -1.474 
559 1=1 f=0,0 -1.664 
560 562 1 1=1 f=0,0 -1.474 
563 1=1 f=0,0 -1.904 
564 566 1 1=1 f=0,0 -1.474 
567 1=1 f=0,0 -1.664 
568 570 1 1=1 f=0,0 -1.474 
571 1=1 f=0,0 -1.664 
572 574 1 1=1 f=0,0 -1.474 
575 1=1 f=0,0 -2.920 
576 578 1 1=1 f=0,0 -1.474 
579 1=1 f=0,0 -1.664 
580 582 1 1=1 f=0,0 -1.474 
583 1=1 f=0,0 -1.664 
584 586 1 1=1 f=0,0 -1.474 
587 1=1 f=0,0 -1.904 
588 590 1 1=1 f=0,0 -1.474 
591 1=1 f=0,0 -1.664 
592 594 1 1=1 f=0,0 -1.474 
595 1=1 f=0,0 -1.664 
596 598 1 1=1 f=0,0 -1.474 
551 599 48 1=1 f=0,0 -.347 
555 559 4 1=1 f=0,0 -.557 
563 587 24 1=1 f=0,0 -.322 
567 571 4 1=1 f=0,0 -.557 
575 1=1 f=0,0 -.163 
579 583 4 1=1 f=0,0 -.557 
591 595 4 1=1 f=0,0 -.557 
509 517 8 1=1 f=0,0 -.355 
533 541 8 1=1 f=0,0 -.355 
C Live Loads 
501 549 48 1=2 f=0,0 -1.066 
503 523 2 1=2 f=0,0 -2.133 
C Wind I 
557 1=3 f=4,0,( ) 
551 1=3 f=0,0,] L.73 
552 557 1 1=3 f=o,o,: 5.47 
558 1=3 f=0,0,] L.67 
559 564 1 1=3 f=0,0,] L.06 
565 598 1 1=3 f=0,0, -.4 
599 1=3 f=0,0, • .2 
C Wind II 
557 1=4 f=-.9,( ),0 
551 1=4 f=0,0,( 5.27 
552 557 1 1=4 f=0,0,] L2.53 
558 1=4 f=0,0,] L0.73 
559 564 1 1=4 f=0,0,] L0.13 
565 598 1 1=4 f=0,0,{ 3.67 
599 1=4 f=0,0,<: 1.33 

nsl=0,0,7,9,0,0,0,11,13,0,15,17 
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C Point Loads 
503 523 2 1=5 f=0,0, - .5 
527 547 2 1=5 f=0,0, -.5 
C Roof Live Loads 
551 599 48 1=6 f=0,0,-1.3333 
552 598 1 1=6 f=0,0,-2.66667 
C Crane Dead Loads for Down Force 
527 547 20 1=7 f=0,0,-2.6 
529 545 4 1=7 f=0,0,-2.6 
527 547 20 1=7 f=0,0,-.773 
529 545 16 1=7 f=0,0,-1.6 
533 541 8 1=7 f=0,0,-2.134 
505 523 18 1=7 f=0,0,-.552 
511 517 6 1=7 f=0,0,-.960 
C Wind III 
551 1=8 f=0,0,.338 
552 598 1 1=8 f=0,0, .675 
599 1=8 f = 0,0, .338 
C Wind IV 
551 1=9 f=0,0,4.86 
552 598 1 1=9 f=0,0,9.72 
599 1=9 f=0,0,4.86 
C Crane Dead Loads for Uplift 
505 523 6 1=10 f=0,0,-.333 
527 545 6 1=10 f=0,0,-.333 
C Wind I - Reverse Direction 
593 1=11 f=-4,0,0 
599 1=11 f=0,0,1.73 
593 598 1 1=11 f=0,0,3.47 
592 1=11 f=0,0,1.67 
586 591 1 1=11 f=0,0,1.06 
552 585 1 1=11 f=0,0,-.4 
551 1=11 f=0,0,-.2 
C Wind II - Reverse Direction 
593 1=12 f=.9,0,0 
599 1=12 f=0,0,6.27 
593 598 1 1=12 f=0,0,12.53 
592 1=12 f=0,0,10.73 
586 591 1 1=12 f=0,0,10.13 
552 585 1 1=12 f=0,0,8.67 
551 1=12 f=0,0,4.33 
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Truss Tl Hangars 44 and 45 Average Wind 

C SAPSTL INPUT 
C 
CONTROL 
IX=0 IT=1 IL=2,6 ID=1,5,7,10 IU=E IP=0 R=.5,.5 
COMBO 
1 0=1,0,1,0,1,0,0,0,0,1,0,0 
2 c=l,0,0,1,1,0,0,0,0,1,0,0 
3 c=l,0,0,0,1,0,0,1,0,1,0,0 
4 c=l,0,0,0,1,0,0,0,1,1,0,0 
5 c=l,0,0,0,1,0,0,0,0,1,1,0 
6 c=l,0,0,0,1,0,0,0,0,1,0,1 

sections 
57 mn=s sh=t e=29000 fy=36 t=8,12,.5,l 
C 
58. mn=s sh=G e=29000 fy=36 a=8.72 i=30.8,59.9 N 

:2L8x6xl/2 

\ 
as=4.5,4.5 z=12.7,15.9 t=8.725,12.375 :2L6x6x3/8 

59 mn=s sh=g e=29000 fy=36 a=5.74 i=28.0,16.0 \ 
as=2.97,2.97 z=9.03,8.04   t=9.23,10.8 2L6x3.5x5/16-odd 

60 mn=s sh=g e=29000 fy=36 a=7.22 i=20.2,32.8 \ 
as=3.0,3.0 z=11.9,15.4 t=9.13,11.0 2L6x4x3/8-odd 

61 mn=s sh=t e=29000 fy=36 t=3,4,.25,.5 2L3x2xl/4 
62 mn=s sh=t e=29000 fy=36 t=3,7,.3125,.625 2L3x3.5x5/16 
63 mn=s sh=t e=29000 fy=36 t=3,6,.3125,.625 2L3x3x5/16 
64 mn=s sh=t e=29000 fy=36 t=4,6,.3125,.625 2L4x3x5/16 
65 mn=s sh=t e.=29000 fy=36 t=5,6, .3125, .625 2L5x3x5/16 
66 mn=s sh=t e=29000 fy=36 t=5,7,.3125,.625 2L5x3.5x5/16 
67 mn=s sh=t e=29000 fy=36 t=6,12,.5,l 2L6x6xl/2 
68 mn=s sh=t e=29000 fy=36 t=3.5,5,.3125,.625 2L3.5x2.5x5/16 
69 mn=s sh=t e=29000 fy=36 t=3,5,.3125,.625 2L3x2.5x5/16 
70 mn=s sh=t e=29000 fy=36 t=3,4,.3125,.625 2L3x2x5/16 
71 mn=s sh=g e=29000 fy=36 a=5.74 i=21.8,10.9 V ̂ 
as=3.75,2.2 z=9.7,5.46 t=7.98,7.38           : 2L6x3.5x5/16 

72 mn=s sh=g e=29000 fy=36 a=15.5  i=97.3,185 N v 
as=8,8 z=30.1,36.9 t=ll.65,16.38            : 2L8x8xl/2 

frame 
501 548 1 m=57 
551 554 1 m=58 
559 566 1 m=58 
571 574 1 m=58 
577 579 1 m=71 
580 585 1 m=59 
586 587 1 m=60 
588      k=l,l 
589 590 1 m=60 
591 596 1 m=59 
597 599 1 m=71 
601 649 1 m=61 
711 714 1 m=64 
719 720 1 m=64 
721 722 1 m=65 
723 726 1 m=66 
727 728 1 m=65 
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729 730 1 m=64 
735 738 1 m=64 
555 558 1 m=67 
567 570 1 m=67 
701 702 1 m=66 
703 704 1 m=65 
705 706 1 m=68 
707 708 1 m=69 
715 716 1 m=70 
717 718 1 m=68 
731 732 1 m=68 
733 734 1 m=70 
741 742 1 m=69 
743 744 1 m=68 
745 746 1 m=65 
747 748 1 m=66 
835 838 1 1 = 1, • 001 
859 862 1 1 = 1, 001 
820 1 = 1, 001 
871 1 = 1, 001 
867 868 1 1=1, 001 
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Truss Tl Hangars 44 and 45        Retrofit: None 
Average Wind 

CSI  /  SAP90 -  FINITE  ELEMENT ANALYSIS  OF  STRUCTURES  PAGE   22 
SAP90_FILE:tl-44/SAPSTL_FILE:asd.STL . 

Truss Tl Hangars 44 and 45 Avg. Wind 

AISC SPECIFICATIONS, ASD 1989 
AXIAL LOAD & BIAXIAL MOMENT INTERACTION STRESS CHECK 

ELEM SECTION CHK  STRESS = AXL + B33 + B22  STATION COMBO AISC 
ID  TYPE    TYPE   RATIO LOCATION 

tin} 

501 T 

502 T 

503 T 

504 T 

505 T 

506 ' T 

507 T 

508 T 

509 T 

510 T 

511 T 

512 T 

513 T 

514 T 

515 T 

516 T 

517 T 

518 T 

519 T 

520 T 

521 T 

522 T 

523 T 

524 T 

525 T 

SECTION 
NO  EQUATION    TYPE 

NON-COM 

(T) .685 .257 .428 .000 80.02 2 (H2-1) 
NON-COM 

(T) .684 .256 .428 .000 .00 2 (H2-1) 
NON-COM 

(T) .871 .418 .453 .000 80.02 2 (H2-1) 
NON-COM 

(T) .870 .417 .453 .000 .00 2 (H2-1) 
NON-COM 

(T) .878 .516 .362 .000 80.02 2 (H2-1) 
NON-COM 

(T) .878 .516 .362 .000 .00 2 (H2-1) 
NON-COM 

(T) .824 .533 .291 .000 80.02 4 (H2-1) 
NON-COM 

(T) .824 .533 .291 .000 .00 4 (H2-1) 
NON-COM 

(T) .741 .539 .202 .000 80.02 4 (H2-1] 
NON-COM 

(T) .741 .539 .202 .000 .00 4 (H2-1 
NON-COM 

(T) .644 .502 .142 .000 80.02 4 (H2-1 
NON-COM 

(T) .644 .501 .142 .000 .00 4 (H2-1 
NON-COM 

(T) .775 .479 .296 .000 80.02 2 (H2-1 
NON-COM 

(T) .775 .478 .296 .000 .00 2 (H2-1 
NON-COM 

(T) .827 .420 .407 .000 80.02 4 (H2-1 
NON-COM 

(T) .826 .419 .407 .000 .00 4 (H2-1 
NON-COM 

(T) .740 .304 .436 .000 80.02 4 (H2-1 
NON-COM 

(T) .740 .303 .436 .000 .00 4 (H2-1 
NON-COM 

(T) .586 .155 .431 .000 80.02 4 (H2-1 
NON-COM 

(T) .585 .154 .431 .000 .00 4 (H2-1 
NON-COM 

(C) .548 .112 .436 .000 80.02 2 (HI-3 
NON-COM 

(C) .566 .112 .454 .000 80.02 2 (HI-3 
NON-COM 

(C) .815 .340 .474 .000 .00 2 (Hl-1 
NON-COM 

(C) .651 .340 .311 .000 .00 2 (Hl-1 
NON-COM 

(C) .644 .362 .282 .000 80.02 2 (Hl-1 
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Truss Tl Hangars 44 and 45 Avg. Wind 

AISC SPECIFICATIONS, ASD 1989 
AXIAL LOAD & BIAXIAL MOMENT INTERACTION STRESS CHECK 

™ ™ » ™s -AXL + B33 + B22 -=C0MB» sss™™ 
{in} 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

SECTION 
TON  CHK STRESS = AAL. -t- BJJ "■" °" ^J.^^.—-     
iUJN  <-im DX^CC^                    TnPla,TnH un KOUATION 

ID  TYPE 

526 T        (c) .795 .362 .433 .000 80.02 2 (Hl-1) 

527 T        (c) .578 .156 .422 .000 .00 2 (Hl-1) 

528 T        (c) .555 .156 .399 .000 .00 2 (Hl-1) 

529 T        (T) .585 .154 .431 .000 80.02 .4 (H2-1) 

530 T        (T) .586 .155 .431 .000 .00 4 (H2-1) 

531 T        (T) -740 .303 .436 .000 80.02 4 (H2-1)   ^^ 

532 T        (T) .740 .304 .436 .000 .00 4 (H2-1) 

533 T        (T) .849 .430 .420 .000 80.02 6 (H2-1) 

534 T        (T) .850 .430 .420 .000 .00 6 (H2-1) 

535 T        (T) .825 .525 .300 .000 80.02 6 (H2-1) 

536 T        (T) .826 .526 .300 .000 .00 6 (H2-1) 

537 T        (T) .666 .529 .138 .000 80.02 6 (H2-1) 

538 T        (T) .666 .529 .138 .000 .00 6 (H2-1) 

539 T        (T) .773 .578  .194 .000 80.02 6 (H2-1) 

540 T        (T) .773 .578  .194 .000 .00 6 (H2-1) 

541 T        (T) .877 .583  .294 .000 80.02 6 (H2-1) 

(T) .877 .583  .294 .000 .00 6 (H2-1) 

543 T        (T) .929 .540  .389 .000 80.02 6  (H2-1) 

544 T        (T) .929 .541  .389 .000 .00 6  (H2-1) 

545 T        (T) .911 .434  .478 .000 80.02 6  (H2-1) 

(T) .912 .434  .478 .000 .00 6  (H2-1) 

(T) .709 .265  .444 .000 80.02 6  (H2-1) 

RAR  T1 

(T) .710 .265  .444 .000 .00 6  (H2-1) 

ceo  p 
(C) .639 -498  .141 .000 160.00 2  (Hl-1) 

553  G        (c) 1.107 .867  .239 .000 .00 2  (Hl-1) 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 
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Truss Tl Hangars 44 and 45 Avg. Wind 

AISC SPECIFICATIONS, ASD 1989 
AXIAL LOAD & BIAXIAL MOMENT INTERACTION STRESS CHECK 

ELEM  SECTION  CHK  STRESS = AXL + B33 + B22  STATION COMBO  AISC     SECTION 
ID TYPE TYPE RATIO LOCATION 

{in} 
NO EQUATION TYPE 

554 G NON-COM 

(C) 1.535 1.085 .450 .000 160.00 2 (Hl-1) 

555 T NON-COM 

(C) 1.097 .883 .214 .000 .00 2 (Hl-1) 

556 T NON-COM 

(C) 1.075 .860 .215 .000 160.00 2 (Hl-1) 

557 T NON-COM 

(C) .751 .595 .156 .000 160.00 2 (Hl-1) 

561 G NON-COM 

(C) .508 .423 .085 .000 160.00 1 (Hl-1) 

(T) .706 .645 .061 .000 .00 4 (H2-1) 

562 G NON-COM 

(C) .744 .635 .109 .000 .00 1 (Hl-1) 

(T) 1.084 1.029 .054 .000 80.00 4 (H2-1) 

563. G NON-COM 

(C) .751 .635 .115 .000 160.00 1 (Hl-1) 

(T) 1.084 1.029 .054 .000 80.00 4 (H2-1) 

564 G NON-COM 

(T) .706 .645 .061 .000 160.00 4 (H2-1) 

568 T NON-COM 

(C) .625 .491 .133 .000 .00 6 (Hl-1) 

569 T NON-COM 

(C) .914 .733 .181 .000 .00 6 (Hl-1) 

570 T NON-COM 

(C) .909 .743 .166 .000 160.00 6 (Hl-1) 

571 G NON-COM 

(C) 1.157 .885 .272 .000 .00 6 (Hl-1) 

572 G NON-COM 

(C) .814 .649 .165 .000 160.00 6 (Hl-1) 

577 G NON-COM 

(C) 1.067 1.067 .000 .000 .00 5 (Hl-1) 

(T) .577 .577 .000 .000 .00 2 (H2-1) 

578 G kl/r > 200 NON-COM 

(C) 1.072 1.072 .000 .000 .00 5 (Hl-1) 

579 G kl/r > 200 NON-COM 

(C) .867 .867 .000 .000 .00 5 (Hl-1) 

580 G kl/r > 200 NON-COM 

581 G kl/r > 200 NON-COM 

582 G kl/r > 200 NON-COM 

583 G kl/r > 200 NON-COM 

(C) 1.232 1.232 .000 .000 .00 5 (Hl-1) 

584 G kl/r > 200 NON-COM 

(C) 1.968 1.968 .000 .000 .00 5 (Hl-1) 

585 G kl/r > 200 NON-COM 

(C) 1.748 1.748 .000 .000 .00 5 (Hl-1) 

586 G 
(T) .539 

J 
.539 

cl/r > 
.000 

200 
.000 .0.0 2 (H2-1) 

NON-COM 

(C)   1.609 1.609  .000  .000      .00     5  (Hl-1) 

CM9 
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Truss Tl Hangars 44 and 45 Ayg. .Wind 

AISC SPECIFICATIONS, ASD 1989 
AXIAL LOAD & BIAXIAL MOMENT INTERACTION STRESS CHECK 

ELEM  SECTION  CHK  STRESS = AXL + B33 + B22  STATION COMBO  AISC 
RATIO LOCATION 

{in} 

kl/r > 200 
1.595 1.595  .000 .000      .00 
.589  .589  .000 .000      .00 

ID TYPE TYPE 

587 G 
(C) 
(T) 

588 W14X61 
(T) 

589 G 
(C) 
(T) 

590 G 
(C) 

591 G 
(C) 
(T) 

592 G 
(C) 

593 G 
(C) 

594 G 
595 G 
596 G 

(C) 
59 7 G 

(C) 
598 G 

(C) 
599 G 

(C) 
(T) 

701 T 
(C) 

702 T 
(C) 

703 T 
(C) 

704 T 
(C) 

705 T 
(C) 

706 T 
(C) 

707 T 
(C) 

708 T 
(C) 

713 T 
(C) 

714 T 
(C) 

715 T 
716 T 

.505  .505  .000 .000 50.00 

1.389 1.389  .000 .000 .00 
.589  .589  .000 .000 .00 

kl/r > 200 
1.394 1.394  .000 .000 ,0.0 

. kl/r > 200 
1.515 1.515  .000 .000 .00 
.530  .530  .000 .000 .00 

kl/r > 200 
1.673 1.673  .000 .000 .00 

kl/r > 200 
1.004 1.004  .000 .000 .00 

kl/r > 200 
kl/r > 200 
kl/r > 200 

.619  .619  .000 .000 .00 
kl/r > 200 

1.016 1.016  .000 .000 .00 
kl/r > 200 

1.164 1.164  .000 .000 .00 

1.118 1.118  .000 .000 .00 
.598  .598  .000 .000 .00 

1.548 1.366  .182 .000 113.14 

1.489 1.319  .170 .000 .00 

1.288 1.187  .100 .000 114.32 

1.241 1.144  .097 .000 .00 

2.313 1.199 1.113 .000 115.52 

1.732 1.098  .634 .000 .00 

.970  .711  .258 .000 116.73 

.832  .630  .202 .000 .00 

1.098  .824  .274 ,000 .00 

1.189  .879  .310 ,000 121.67 

fa > Fe 
fa > Fe 

SECTION 

NO  EQUATION    TYPE 

NON-COM 

5  (Hl-1 
4  (H2-1 

4  (H2-1 

1 
4 

1 
4 

1 

1 

1 

1 

1 

1 
6 

2 

2 

2 

2 

2 

2 

4 

4 

2 

2 

(Hl-1 
(H2-1 

1  (Hl-1 

(Hl-1 
(H2-1 

(Hl-1 

(Hl-1 

(Hl-1 

(Hl-1 

(Hl-1 

(Hl-1 
(H2-1 

(Hl-1 

(Hl-1 

(Hl-1 

(Hl-1 

(Hl-1 

(Hl-1 

(Hl-1 

(Hl-1 

(Hl-1 

(Hl-1 

COMPACT 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 
NON-COM 
NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 
NON-COM 
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Truss Tl Hangars 44 and 45 Avg. Wind 

AISC SPECIFICATIONS, ASD 1989 
AXIAL LOAD & BIAXIAL MOMENT INTERACTION STRESS CHECK 

ID TYPE 

717 T 
718 T 
719 T 
720 T 
721 T 

722 T 

723 T 

724 T 

725 T 

726 T 

727 T 

728 T 

729 T 
730 T 
731 T 
732 T 
733 T 
734 T 
735 T 

736 T 

741 T 

742 T 

743 T 

744 T 

745 T 

746 T 

747 T 

CHK STRESS = AXL + B33 + B22 STATION COMBO AISC SECTION 

YPE RATIO 

Ea > Fe 
Ea > Fe 
Ea > Fe 
Ea > Fe 

LOCATION 
{in} 

NO EQUATION TYPE 

NON-COM 
NON-COM 
NON-COM 
NON-COM 
NON-COM 

(C) 2.776 1.901 .875 .000 . .00 4 (Hl-1) 

(T) .501 .461 .040 .000 31.69 5 (H2-1) 
NON-COM 

(C) 2.764 1.898 .866 .000 126.77 4 (Hl-1) 
NON-COM 

(C) 5.763 1.685 4 .078 .000 .00 4 (Hl-1) 

(T) .551 .506 .045 .000 32.02 5 (H2-1) 
NON-COM 

(C) 8.410 1.711 6 .699 .000 128.06 4 (Hl-1) 

(T) .553 .508 .045 .000 ' 96.05 5 (H2-1) 
NON-COM 

(C) 8.410 1.711 6 .699 .000 128.06 4 (Hl-1) 

(T) .524 .478 .047 .000 96.05 1 (H2-1) 
NON-COM 

(C) 5.763 1.685 4 .078 .000 .00 4 (Hl-1) 

(T) .522 .476 .047 .000 32.02 1 (H2-1) 
NON-COM 

(C) 2.764 1.898 .866 .000 126.77 4 (Hl-1) 
NON-COM 

(C) 2.776 1.901 .875 .000 .00 4 (Hl-1) 
fa > Fe NON-COM 

fa > Fe NON-COM 

fa > Fe NON-COM 

fa > Fe NON-COM 

fa > Fe NON-COM 

fa > Fe NON-COM 
NON-COM 

(C) 1.093 .820 .273 .000 121.67 6 (Hl-1) 
NON-COM 

(C) 1.011 .765 .246 .000 .00 6 (Hl-1) 
NON-COM 

(C) .832 .630 .202 .000 .00 4 (Hl-1) 
NON-COM 

(C) .970 .711 .258 .000 116.73 4 (Hl-1) 
NON-COM 

(C) 2.274 1.190 1 .084 .000 .00 6 (Hl-1) 
NON-COM 

(C) 4.264 1.281 2 .983 .000 115.52 6 (Hl-1) 
NON-COM 

(C) 1.306 1.202 .105 .000 .00 6 (Hl-1) 
NON-COM 

(C) 1.348 1.240 .108 .000 114.32 6 (Hl-1) 
NON-COM 

(C) 1.554 1.367 .187 .000 .00 6 (Hl-1) 
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Truss Tl Hangars 44 and 45 Avg. Wind 

AISC SPECIFICATIONS, ASD 1989 
AXIAL LOAD & BIAXIAL MOMENT INTERACTION STRESS CHECK 

ELEM  SECTION  CHK  STRESS = AXL + B33 + B22  STATION COMBO  AISC     SECTION 

ID TYPE TYPE RATIO LOCATION 
{in} 

NO EQUATION TYPE 

748 T NON-COM 

(C) 1.612 1.412 .200 .000 113.14 6 (Hl-1) 

820 W18X76 COMPACT 

(C) .531 .018 .513 .000 192.00 1 (Hl-3) 

(T) .895 .134 .761 .000 192.00 4 (H2-1) 

835 W18X46 COMPACT 

(C) 1.406 .099 1 .307 .000 .00 1 (Hl-3) 

(T) 1.272 .075 1 .197 .000 .00 6 (H2-1) 

836 W18X46 COMPACT 

(C) .815 .099 .716 .000 .00 1 (Hl-3) 

(T) .689 .075 .614 .000 .00 6 (H2-1) 

837 W18X46 COMPACT 

(C) .653 .099 .553 .000 78.00 1 (Hl-3) 

(T) .541 .075 .466 .000 78.00 6 (H2-1) 

838 W18X46 COMPACT 

(C) 1.330 .099 1 .231 .000 78.00 1 (Hl-3) 

(T) 1.038 .075 .963 .000 78.00 6 (H2-1) 

859 W24X68 COMPACT 

(C) 1.874 .037 1 .837 .000 .00 5 (Hl-3) 
(T) 1.390 .022 1 .368 .000 .00 1 (H2-1) 

860 W24X68 COMPACT 

(C) .825 .037 .787 .000 .00 5 (Hl-3) 

(T) .857 .022 .835 .000 .00 1 (H'2-l) 

861 W24X68 COMPACT 

(C) .905 .037 .868 .000 78.00 5 (Hl-3) 

(T) .695 .022 .673 .000 78.00 1 (H2-1) 

862 W24X68 COMPACT 

(C) 1.511 .037 1 .474 .000 78.00 5 (Hl-3) 

(T) 1.671 .022 1 .649 .000 78.00 1 (H2-1) 

867 W18X65 COMPACT 

(C) 1.530 .148 1 .383 .000 180.50 2 (Hl-3) 

(T) 1.509 .085 1 .424 .000 180.50 5 (H2-1) 

868 W18X65 COMPACT 

(C) .884 .044 .840 .000 .00 1 (Hl-3) 
(T) .687 .027 .660 .000 160.50 5 (H2-1) 

871 W18X76 COMPACT 

(C) 1.742 .149 1 .593 .000 180.50 5 (Hl-2) 

(T) 1.410 .156 1 .254 .000 180.50 2 (H2-1) 

872 W18X76 COMPACT 

(T) .683 .141 .543 .000 .00 6 (H2-1) 

873 W18X76 COMPACT 

(C) .572 .076 .496 .000 .00 1 (Hl-3) 
(T) .631 .172 .460 .000 .00 6 (H2-1) 
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Truss Tl Hangars 44 and 45 

c SAP90 INPUT 

Maximum Wind 

system 
L=12 
C 
C 
c 
joints 
c Truss Joints Tl 
501 x=0 z=0 y= 240 
549 x=3840 z=0 y= 240 g=501,549 2 
551 x=0 z=160 y= 240 
575 x=1920 z=200 y= 240 g=551,575 1 
599 x=3840 z=160 y= 240 g=575,599 1 
602 x=80 z=80 
612 x=880 z=88.333 g=602,612 2 
614 x=1040 z=91.6667 y= 240 
624 x=1840 z=100 y= 240 g=614,624, 2 
626 x=2000 z=100 y= 240 
636 x=2800 z=91.6667 y= 240 g=626,636, 2 
638 x=2960 z=88.3333 y= 240 
648 x=3760 z=80 y= 240 g=638,648, 2 
C Bracing Frame Joints Tl 
667 x=0 z=-384   y= 240 
674 x=3840 z=-43   y= 240 
678 x=4152 z=-43   y= 240 g=674,678,1 
679 x=3840 z=-203.5 y= 240 
683 x=4152 z=-203.5 y= 240 g=679,683,1 
685 x=3840 z=-384  y= 240 
686 x=4152 z=-384  y= 240 

restraints 
667 r=l,1,1,0,0,0 
685 r=l,1,1,0,0,0 
686 r=l,1,1,0,0,0 
525 r=0,1,1,0,0,0 
501 523 2 r= =0,1,0,0,0,0 
527 549 2 r= =0,1,0,0,0,0 
551 599 1 r= =0,1,0,0,0,0 
674 678 1 r= =0,1,0,0,0,0 
679 683 1 r= =0,1,0,0,0,0 

frame 
nm=56 nl=18 z=-l,0,0,0,0,0,0,0,0,0,0,0 
1 sh=wl8x76 
2 sh=218x6xl/2-3 
3 sh=216x6x3/8-3 
4 sh=213x3.5x5/16-3 
5 sh=213x3xl/4-3 
6 sh=216x3.5x5/16-3 
7 sh=213x3x5/16-3 
8 sh=2L3.5X2.5X5/16- 
9 sh=213x2.5xl/4-3 
10 sh=213x2x5/16-3 

w=.006333  E=29000 
w=.0038333 
w=.00248333 
w=.0011 
w=.00081667 
w=.0016333 
w=.00101667 
w=.001008333 
w=.00075 
w=.0008333 
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11 sh=216x6xl/2-3 
12 sh=218x6xl/2-3 
13 sh=214x3x5/16-3 
14 sh=216x4x3/8-3 
15 sh=215x3xl/4-3 
16 sh=215x3.5x5/16-3 
17 sh=wl8x65 
18 sh=w24x68 
19 sh=wl8x46 
20 sh=wl8x65 
21 sh=216x6x5/8-3 
22 sh=213x2.5xl/4-3 
23 sh=w8xl8 
24 sh=wl2x22 
25 sh=wl0x22 
26 sh=wl4x30 
27 sh=w8x31 
28 sh=wl2x26 
29 sh=wl0xl2 
30 sh=wl0x22 
31 sh=14x3xl/4 
32 sh=13.5x2.5x1/4 
33 sh=215x3.5x3/8-3 
34 sh=wl4x90 
35 sh=wl4xl45 
36 sh=w33x201 
37 sh=217x4xl/2 
38 sh=wl4x74 
39 sh=wl4x43 
40 sh=215x3x5/16 
41 sh=sl2x50 
42 sh=wl4x61 
43 sh=w6xl6 
44 sh=213x2.5xl/4-3 
45 sh=mcl2x31 
4 6 sh=mcl2x31 
47 sh=mc12x31 
48 sh=216x3.5x3/8-3 
49 sh=215x3x5/16-3 
50 sh=215x5x3/8 
51 sh=13x2.5x1/4 
52 sh=13x2xl/4 
53 sh=wl4x30 
54 sh=215x3.5x5/16-3 
55 sh=wl4x34 
56 sh=14x3x5/16 
C     Live Load on braced frames 
1 wg=0,0,-.1667     :100 psf---Tl 
C     Slab load on braced frames 
2 wg=0,0,-.08333    :150pcfx4 in. ---Tl 
C      Roof Dead Loads 
3 wg=0,0,-.005 
C      Roof Live Loads 
4 wg=0,0,-.033333 
C      Wind Span Loads 
5 wg=.09667,0,0 
6 wg=.101667,0,0 

w= .0030667 
w= .0038333 
w= .0012 
w= .00205 
w= .0011 
w= .00145 
w= .00541667 
w= .005667 
w= .0038333 
w= .00541667 
w= .0040333 
w= .00075 
w= .0015 
w= .0018333 
w= .0018333 
w= .0025 
w= .00258333 
w= .0021667 
w= .001 
w= .0018333 
w= .00048333 
w= .000408333 
w= .0017333 
w= .0075 
w= .01208333 
w= .01675 
w= .00298 
w= .0061667 
w= .00358333 
w= .0013667 
w= .0041667 
w= .00508333 
w= 001333 
w= 00075 
w= 00258333 
w= 00258333 
w= 00258333 
w= 00195 
w= 0013667 
w= 00205 
w= 000375 
w= 000341667 
w= 0025 
w= 00145 
w= 0028333 
w=. 0006 
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7 wg=.006667,0,0 
8 wg=-.02333,0,0 
9 wg=.12,0,0 
10 wg=-.03,0,0 
11 wg=.03,0,0 
12 wg=-.14333,0,0 
13 wg=.14333,0,0 
14 wg=-.09667,0,0 
15 wg=-.101667,0,0 
16 wg=-.006667,0,0 
17 wg=.02333,0,0 
18 wg=-.12,0,0 
C        Truss Elements Tl-b 
588  525  575  m=42 lp=2,0 
C Bottom Chord (3 axis   +Y) 
551 501  503 m=3 lp=2,0 lr=l,0,0,0,0,0 
552 503  505  m=3 lp=2,0 
553 505  507  m=3 lp=2,0 
554 507  509  m=3 lp=2,0 
555 509  511  m=ll lp=2,0 
556 511  513  m=ll lp=2,0 
557 513  515  m=ll lp=2,0 
558 515  517  m=ll lp=2,0 
559 517  519  m=3 lp=2,0 
560 519  521  m=3 lp=2,0 
561 521  523  m=3 lp=2,0 
562 523  525  m=3 lp=2,0  lr=0,1,0,0,0,0 
563 525  527  m=3 lp=2,0  lr=l,0,0,0,0,0 
564 527  529  m=3 lp=2,0 
565 529  531  m=3 lp=2,0 
566 531  533 m=3 lp=2,0 
567 533  535  m=ll lp=2,0 
568 535  537  m=ll lp=2,0 
569 537  539  m=ll lp=2,0 
570 539  541  m=ll lp=2,0 
571 541  543  m=3 lp=2,0 
572 543  545  m=3 lp=2,0 
573 545  547  m=3 lp=2,0 
574 547 549 m=3 lp=2,0 lr=0,1,0,0,0,0 
C Main Diagonal Bottom Section 
702 602 503 m=4 lp=2,0 lr=0,1,0,0,0,0 
704 604 505 m=7 lp=2,0 lr=0,1,0,0,0,0 
706 606 507 m=8 lp=2,0 lr=0,1,0,0,0,0 
708 608 509 m=9 lp=2,0 lr=0,1,0,0,0,0 
710  610  511 m=10 lp=2,0    lr=0,1,0,0,0,0 
712 612  513 m=13 lp=2,0    lr=0,1,0,0,0,0 
713 614 513 m=13 lp=-2,0 lr=0,1,0,0,0,0 
715 616 515 m=10 lp=-2,0 lr=0,1,0,0,0,0 
717 618 517 m=8 lp=-2,0 lr=0,1,0,0,0,0 
719 620 519 m=13 lp=-2,0 lr=0,1,0,0,0,0 
721 622 521 m=15 lp=-2,0 lr=0,1,0,0,0,0 
723 624 523 m=16 lp=-2,0 lr=0,1,0,0,0,0 
726 626 527 m=16 lp=2,0 lr=0,1,0,0,0,0 
728 528 529 m=15 lp=2,0 lr=0,1,0,0,0,0 
730 630 531 m=13 lp=2,0 lr=0,1,0,0,0,0 
732 632 533 m=8 lp=2,0 lr=0,1,0,0,0,0 
734  634  535  m=10 lp=2,0     lr=0,1,0,0,0,0 
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736 636 537 m=13 lp=2,0 lr=0,1,0,0,0,0 
737 638 537 m=13 lp=-2,0 lr=0,1,0,0,0,0 
739 640 539 m=10 lp=-2,0 lr=0,1,0,0,0,0 
741 642 541 m=9 lp=-2,0 lr=0,1,0,0,0,0 
743 644 543 m=8 lp=-2,0 lr=0,1,0,0,0,0 
745 646 545 m=7 lp=-2,0 lr=0,1,0,0,0,0 
747 648 547 m=4 lp=-2,0 lr=0,1,0,0,0,0 
C Main Diagonal Top section 
701 551 602 m=4 lp=2,0 lr=l,0,0,0,0,0 
703 553 604 m=7 lp=2,0 lr=l,0,0,0,0,0 
705 555 606 m=8 lp=2,0 lr=l,0,0,0,0,0 
707 557 608 m=9 lp=2,0 lr=l,0,0,0,0,0 
709 559 610 m=10 lp=2,0 lr=l,0,0,0,0,0 
711 • 561 612 m=13 lp=2,0 lr=l,0,0,0,0,0 
714 565- 614 m=13 lp=-2,0 lr=l,0,0,0,0,0 
716 567 616 m=10 lp=-2,0 lr=l,0,0,0,0,0 
718 569 618 m=8 lp=-2,0 lr=l,0,0,0,0,0 
720 571 620 m=13 lp=-2,0 lr=l,0,0,0,0,0 
722 573 622 m=15 lp=-2,0 lr=l,0,0,0,0,0 
724 575 624 m=16 lp=-2,0 lr=l,0,0,0,0,0 
725 575 626 m=16 lp=2,0 lr=l,0,0,0,0,0 
727 577 628 m=15 lp=2,0 lr=l,0,0,0,0,0 
729 579 630 m=13 lp=2,0 lr=l,0,0,0,0,0 
731 581 632 m=8 lp=2,0 lr=l,0,0,0,0,0 
733 583 634 m=10 lp=2,0 lr=l,0,0,0,0,0 
735 585 636 m=13 lp=2,0 lr=l,0,0,0,0,0 
738 589 638 m=13 lp=-2,0 lr=l,0,0,0,0,0 
740 591 640 m=10 lp=-2,0 lr=l,0,0,0,0,0 
742 593 642 m=9 lp=-2,0 lr=l,0,0,0,0,0 
744 595 644 m=8 lp=-2,0 lr=l,0,0,0,0,0 
746 597 646 m=7 lp=-2,0 lr=l,0,0,0,0,0 
748 .599 648 m=4 lp=-2,0 lr=l,0,0,0,0,0 
C Diagonal Brace 
626 553 602 m=5 lp=2,0 lr=l,1,0,0,0,0 
627 555 604 m=5 lp=2,0 lr=l,1,0,0,0,0 
628 557 606 m=5 lp=2,0 lr=l,1,0,0,0,0 
629 559 608 m=5 lp=2,0 lr=l,1,0,0,0,0 
630 561 610 m=5 lp=2,0 lr=l,1,0,0,0,0 
631 563 612 m=5 lp=2,0 lr=l,1,0,0,0,0 
632 563 614 m=5 lp=-2,0 lr=l,1,0,0,0,0 
633 565 616 m=5 lp=-2,0 lr=l,1,0,0,0,0 
634 567 618 m=5 lp=-2,0 lr=l,1,0,0,0,0 
635 569 620 m=5 lp=-2,0 lr=l,1,0,0,0,0 
636 571 622 m=5 lp=-2,0 lr=l,1,0,0,0,0 
637 573 624 m=5 lp=-2,0 lr=l,1,0,0,0,0 
638 577 626 m=5 lp=2,0 lr=l,1,0,0,0,0 
639 579 628 m=5 lp=2,0 lr=l,1,0,0,0,0 
640 581 630 m=5 lp=2,0 lr=l,1,0,0,0,0 
641 583 632 m=5 lp=2,0 lr=l,1,0,0,0,0 
642 585 634 m=5 lp=2,0 lr=l,1,0,0,0,0 
643 587 636 m=5 lp=2,0 lr=l,1,0,0,0,0 
644 587 638 m=5 lp=-2,0 lr=l,1,0,0,0,0 
645 589 640 m=5 lp=-2,0 lr=l,1,0,0,0,0 
646 591 642 m=5 lp=-2,0 lr=l,1,0,0,0,0 
647 593 644 m=5 lp=-2,0 lr=l,1,0,0,0,0 
648 595 646 m=5 lp=-2,0 lr=l,1,0,0,0,0 

■ 649 597 648 m=5 lp=-2,0 lr=l,1,0,0,0,0 
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c Vertical Brace 
601 602 552 m=5 lp=2,0 lr=l 1,0,0,0,0 
602 604 554 m=5 lp=2,0 lr=l 1,0,0,0,0 
603 606 556 m=5 lp=2,0 lr=l 1,0,0,0,0 
604 608 558 m=5 lp=2,0 lr=l 1,0,0,0,0 
605 610 560 m=5 lp=2,0 lr=l 1,0,0,0,0 
606 612 562 m=5 lp=2,0 lr=l 1,0,0,0,0 
607 614 564 m=5 lp=2,0 lr=l 1,0,0,0,0 
608 616 566 m=5 lp=2,0 lr=l 1,0,0,0,0 
609 618 568 m=5 lp=2,0 lr=l 1,0,0,0,0 
610 620 570 m=5 lp=2,0 lr=l 1,0,0,0,0 
611 622 572 m=5 lp=2,0 lr=l 1,0,0,0,0 
612 624 574 m=5 lp=2,0 lr=l, 1,0,0,0,0 
613 626 576 m=5 lp=-2,0 lr=l, 1,0,0,0,0 
614 628 578 m=5 lp=-2,0 lr=l, 1,0,0,0,0 
615 630 580 m=5 lp=-2,0 lr=l, 1,0,0,0,0 
616 632 582 m=5 lp=-2,0 lr=l( 1,0,0,0,0 
617 634 584 m=5 lp=-2,0 lr=l, 1,0,0,0,0 
618 636 586 m=5 lp=-2,0 lr=l, 1,0,0,0,0 
619 638 588 m=5 lp=-2,0 lr=l, 1,0,0,0,0 
620 640 590 m=5 lp=-2,0 lr=l, 1,0,0,0,0 
621 642 592 m=5 lp=-2,0 lr=l, 1,0,0,0,0 
622 644 594 m=5 lp=- 2,0 lr=l, 1,0,0,0,0 
623 646 596 m=5 lp=-2,0 lr=l, 1,0,0,0,0 
624 
C 

648 598 m=5 
Top 

lp=-2,0 
Chord (3 a 

lr=l, 1,0,0,0,0 
I 

501 551 552 m=2 lp=-2,0 lr=l, 0,0,0,0,0 
502 552 553 m=2 lp=-2,0 
503 553 554 m=2 lp=-2,0 
504 554 555 m=2 lp=-2,0 
505 555 556 m=2 lp=-2,0 
506 556 557 m=2 lp=-2,0 
507 557 558 m=2 lp=-2,0 
508 558 559 m=2 lp=-2,0 
509 559 560 m=12 lp=-2,0 
510 560 561 m=12 lp=-2,0 
511 561 562 m=12 lp=-2,0 
512 562 563 m=12 lp=- 2,0 
513 563 564 m=12 lp=-2,0 
514 564 565 m=12 lp=-2,0 
515 565 566 m=12 lp=-2,0 
516 566 567 m=12 lp=-2,0 
517 567 568 m=2 lp=-2,0 
518 568 569 m=2 lp=-2,0 
519 569 570 m=2 lp=-2,0 
520 570 571 m=2 lp=-2,0 
521 571 572 m=2 lp=-2,0 
522 572 573 m=2 lp=-2,0 
523 573 574 m=2 lp=-2,0 
524 574 575 m=2 lp=-2,0 lr=0,1,0,0,0,0 
525 575 576 m=2 lp=-2,0 lr=l,0,0,0,0,0 
526 576 577 m=2 lp=-2,0 
527 577 578 m=2 lp=-2,0 
528 578 579 m=2 lp=-2,0 
529 579 580 m=2 lp=-2,0 
530 580 581 m=2 lp=- 2,0 
531 581 582 m=2 lp=-2,0 
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532 582  583  m=2  lp=-2,0 
533 583  584 m=12 lp=-2,0 
534 584  585 m=12 lp=-2,0 
535 585  586 m=12 lp=-2,0 
536 586  587 m=12 lp=-2,0 
537 587  588 m=12 lp=-2,0 
538 588  589 m=12 lp=-2,0 
539 589  590 rn=12 lp=-2,0 
540 590  591 m=12 lp=-2,0 
541 591  592 m=2  lp=-2,0 
542 592  593 m=2  lp=-2,0 
543 593  594 m=2  lp=-2,0 
544 594  595 m=2  lp=-2,0 
545 595  596 m=2  lp=-2,0 
546 596  597 m=2  lp=-2,0 
547 597  598 m=2  lp=-2,0 
548 598  599  m=2  lp=-2,0 lr=0,l.0,0,0,0 
C            South Vertical Member 
576 501  551 m=l  lp=2,0 nsl=0,0,6,8,0,0,0,10,12,0,16,18 \ 

lr=l,1,0,0,0,0 

577 503  553  m=6  lp=2,0 lr=l,1,0,0,0,0 
578 505  555 m=6  lp=2,0 lr=l,1,0,0,0,0 
579 507  557 m=6  lp=2,0 lr=l,1,0,0,0,0 
580 509  559  m=6  lp=2,0 lr=l,1,0,0,0,0 
581 511  561 m=6  lp=2,0 lr=l,1,0,0,0,0 
582 513  563  m=6  lp=2,0 lr=l,1,0,0,0,0 
583 515  565  m=6  lp=2,0 lr=l,1,0,0,0,0 
584 517  567  m=6  lp=2,0 lr=l,1,0,0,0,0 
585 519  569  m=6  lp=2,0 lr=l, 1,0,0,0,0 
586 521  571  m=14 lp=2,0 lr=l,1,0,0,0,0 
587 523  573  m=14 lp=2,0 lr=l,1,0,0,0,0 
589 527  577  m=14 lp=-2,0 lr=l,1,0,0,0,0 
590 529  579  m=14 lp=-2,0 lr=l,1,0,0,0,0 
591 531  581  m=6  lp=-2,0 lr=l, 1,0,0,0,0 
592 533  583  m=6  lp=-2,0 lr=l,1,0,0,0,0 
593 535  585  m=6  lp=-2,0 lr=l,1,0,0,0,0 
594 537  587  m=6  lp=-2,0 lr=l,1,0,0,0,0 
595 539  589  m=6  lp=-2,0 lr=l,1,0,0,0,0 
596 541  591  m=6  lp=-2,0 lr=l,1,0,0,0,0 
597 543  593  m=6  lp=-2,0 lr=l,1,0,0,0,0 
598 545  595  m=6  lp=-2,0 lr=l,1,0,0,0,0 
599 547  597  m=6  lp=-2,0 lr=l,1,0,0,0,0 
600 549  599  m=l  lp=2,0 nsl=0,0,7,9,0,0,0,11,13,0,15,17 \ 

lr=l,1,0,0,0,0 

C     Bracing Frame Elements 
820  667  501  m=l  lp=2,0 nsl=0,0,5,8,0,0,0,10,12,0,16 18 
835 674  675  m=19 lp=2,0 nsl=3,0,0,0,0,4,0,0,0,0,0,0 
836 675  676 m=19 lp=2,0 nsl=3,0,0,0,0,4,0,0,0,0,0,0 
837 676  677 m=19 lp=2,0 nsl=3,0,0,0,0,4,0,0,0,0,0,0 
838 677  678 m=19 lp=2,0 nsl=3,0,0,0,0,4,0,0,0,0,0,0 
859 679  680 m=18 lp=2,0 nsl=2,1,0,0,0,0,0,0,0,0,0,0 
860 680  681 m=18 lp=2,0 nsl=2,1,0,0,0,0,0,0,0,0,0,0 
861 681  682 m=18 lp=2,0 nsl=2,1,0,0,0,0,0,0,0,0,0,0 
862 682  683  m=18 lp=2,0 nsl=2,1,0,0,0,0,0 0,0,0 0 0 
867 686  683 m=20 lp=2,0 nsl=0,0,7,9,0,0,0,11,13,0,15,17 
868 683  678 m=20 lp=2,0 nsl=0,0,7,9,0,0,0,11,13,0,15,17 

• 871  685  679  m=l  lp=2,0 
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872 679 674 m=l  lp=2,0 
873 674 549 m=l  lp=2,0 

loads 
C Dead Loads 
551 599 48 1=1 f=0,0 r-.752 
552 554 1 1=1 f=0,0 ,-1.474 
555 1=1 f=0,0 -1.664 
556 558 1 1=1 f=0,0 -1.474 
559 1=1 f=0,0 -1.664 
560 562 1 1=1 f=0,0 -1.474 
563 1=1 f=0,0 -1.904 
564 566 1 1=1 f=0,0 -1.474 
567 1=1 f=0,0 -1.664 
568 570 1 1=1 f=0,0 -1.474 
571 1=1 f=0,0 -1.664 
572 574 1 1=1 f=0,0 -1.474 
575 1=1 f=0,0 -2.920 
576 578 1 1=1 f=0,0 -1.474 
579 1=1 f=0,0 -1.664 
580 582 1 1=1 f=0,0 -1.474 
583 1=1 f=0,0 -1.664 
584 586 1 1=1 f=0,0 -1.474 
587 1=1 f=0,0 -1.904 
588 590 1 1=1 f=0,0 -1.474 
591 1=1 f=0,0 -1.664 
592 594 1 1=1 f=0,0 -1.474 
595 1=1 f=0,0 -1.664 
596 598 1 1=1 f=0,0 -1.474 
551 599 48 1=1 f=0,0 -.347 
555 559 4 1=1 f=0,0 -.557 
563 587 24 1=1 f=0,0 -.322 
567 571 4 1=1 f=0,0 -.557 
575 1=1 f=0,0 -.163 
579 583 4 1=1 f=0,0 -.557 
591 595 4 1=1 f=0,0 -.557 
509 517 8 1=1 f=0,0 -.355 
533 541 8 1=1 f=0,0 -.355 
C Live Loads 
501 549 48 1=2 f=0,0 -1.066 
503 523 2 1=2 f=0,0 -2.133 
C Wind I 
557 1=3 f=4,0,( ) 
551 1=3 f=0,0,] L.73 
552 557 1 1=3 f=0,0,I 5.47 
558 1=3 f=0,0/] L.67 
559 564 1 1=3 f=0,0J L.06 
565 598 1 1=3 f=0,0, -.4 
599 1=3 f=0,0, -.2 
C Wind II 
557 1=4 f=-.9,( ),o 
551 1=4 f=0,0,< 5.27 
552 557 1 1=4 f=0,0,] L2.53 
558 1=4 f=0,0,] L0.73 
559 564 1 1=4 f=0,0,1 L0.13 
565 598 1 1=4 f=0,0,S 3.67 
599 1=4 f=0,0,^ 1.33 

nsl=0,0,7,9,0,0,0,11,13, 0,15,17 
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C Point Loads 
503 523 2   1=5 f=0,0,-.5 
527 547 2   1=5 f=0,0,-.5 
C Roof Live Loads 
551 599 48  1=6 f=0,0,-1.3333 
552 598 1   1=6 f=0,0,-2.66667 
C Crane Dead Loads for Down Force 
527 547 20  1=7 f=0,0,-2.6 

1=7 f=0,0,-2.6 
1=7 f=0,0,-.773 
1=7 f=0,0,-1.6 
1=7 f=0,0,-2.134 
1=7 f=0,0,-.552 
1=7 f=0,0,-.960 

529 545 4 
527 547 20 
529 545 16 
533 541 8 
505 523 18 
511 517 6 
C Wind III 
551 
552 557 1 
558 
559 564 1 
565 598 1 
599 
C Wind IV 
551 
552 557 1 
558 
559 564 1 
565 598 1 
599 

1=8 f=0,0,1.93 
1=8 f=0,0,3.87 
1=8 f=0,0,3.87 
1=8 f=0,0,3.87 
1=8 f=0,0,3.87 
1=8 f=0,0,1.93 

1=9 f=0,0,6.4 
1=9 f=0,0,12.8 
1=9 f=0,0,12.8 
1=9 f=0,0,12.8 
1=9 f=0,0,12.8 
1=9 f=0,0,6.4 

C Crane Dead Loads for Uplift 
505 523 6   1=10 f=0,0,-.333 

1=10 f=0,0,-.333 
Reverse Direction 
1=11 f=-4,0,0 
1=11 f=0,0,1.73 
1=11 f=0,0,3.47 
1=11 f=0,0,1.67 
1=11 f=0,0,1.06 
1=11 f=0,0,-.4 
1=11 f=0,0,-.2 
Reverse Direction 
1=12 f=.9,0,0 
1=12 f=0,0,6.27 
1=12 f=0,0,12.53 
1=12 f=0,0,10.73 
1=12 f=0,0,10.13 
1 = 12 f=0,0,8'.67 
1=12 f=0,0,4.33 

527 545 6 
C Wind I 
593 
599 
593 598 1 
592 
586 591 1 
552 585 1 
551 
C Wind II 
593 
599 
593 598 1 
592 
586 591 1 
552 585 1 
551 
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Truss Tl Hangars 44 and 45 Maximum Wind 

C SAPSTL INPUT 
c 
CONTROL 
IX=0 IT=1 IL=2,6 ID=1,5,7,10 IU=E IP=0 R=.5,.5 
COMBO 
1 0=1,0,1,0,1,0,1,0,0,0,0,0 
2 c=l,0,0,1,1,0,0,0,0,1,0,0 
3 c=l,0,0,0,1,0,0,1,0,1,0,0 
4 c=l,0,0,0,1,0,0,0,1,1,0,0 
5 c=l,0,0,0,1,0,1,0,0,0,1,0 
6 c=l,0,0,0,1,0,0,0,0,1,0,1 

sections 
57 mn=s sh=t 
C 
58 mn=s sh=G 
as=4.5,4.5 z 

59 mn=s sh=g 
as=2.97,2.97 

60 mn=s sh=g 
as=3.0,3.0 z 

61 mn=s sh=t 
62 mn=s sh=t 
63 mn=s sh=t 
64 mn=s sh=t 
65 mn=s sh=t 
66 mn=s sh=t 
67 mn=s sh=t 
68 mn=s sh=t 
69 mn=s sh=t 
70 mn=s sh=t 
71 mn=s sh=g 
as=3.75,2.2 

72 mn=s sh=g 
as=8,8 z=30. 

e=29000 fy=36 t=8,12,.5,l 

e=29000 fy=36 a=8.72 i=30.8,59.9 
=12.7,15.9 t=8.725,12.375 
e=29000 fy=36 a=5.74 i=28.0,16.0 
z=9.03,8.04   t=9.23,10.8 

e=29000 fy=36 a=7.22 i=20.2,32.8 
=11.9,15.4 t=9.13,11.0 
e=29000 fy=36 t=3,4,.25,.5 
e=29000 fy=36 t=3,7,.3125,.625 
e=29000 fy=36 t=3,6,.3125,.625 
e=29000 fy=36 t=4,6,.3125,.625 
e=29000 fy=36 t=5,6,.3125,.625 
e=29000 fy=36 t=5,7,.3125,.625 
e=29000 fy=36 t=6,12,.5,l 
e=29000 fy=36 t=3.5,5,.3125,.625 
e=29000 fy=36 t=3,5,.3125,.625 
e=29000 fy=36 t=3,4,.3125,.625 
e=29000 fy=36 a=5.74 i=21.8,10.9 
z=9.7,5.46 t=7.98,7.38 
e=29000 fy=36 a=15.5  i=97.3,185 
1,36.9 t=ll.65,16.38 

:2L8x6xl/2 

\ 
:2L6x6x3/8 
\ 
:2L6x3.5x5/16-odd 
\ 
2L6x4x3/8-odd 
2L3x2xl/4 
2L3x3.5x5/16 
2L3x3x5/16 
2L4x3x5/16 
2L5x3x5/16 
2L5x3.5x5/16 
2L6x6xl/2 
2L3.5x2.5x5/16 
2L3x2.5x5/16 
2L3x2x5/16 

\ 
:2L6x3.5x5/16 
\ 
:2L8x8xl/2 

frame 
501 548 
551 554 
559 566 
571 574 
577 579 
580 585 
586 587 
588 
589 590 
591 596 
597 599 
601 649 
711 714 
719 720 
721 722 
723 726 
727 728 

=57 
=58 
=58 
=58 
=71 
=59 
=60 
=1,1 
=60 
=59 
=71 
=61 
=64 
=64 
=65 
=66 
=65 
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729 
735 
555 
567 
701 
703 
705 
707 
715 
717 
731 
733 
741 
743 
745 
747 
835 
859 
820 
871 
867 

730 
738 
558 
570 
702 
704 
706 
708 
716 
718 
732 
734 
742 
744 
746 
748 
838 
862 

868 1 

= 64 
=64 
=67 
= 67 
= 66 
=65 
= 68 
= 69 
=70 
=68 
= 68 
=70 
=69 
= 68 
= 65 
=66 
= 1, . 
= 1, . 
= 1, . 
=1, . 
= 1, 

001 
001 
001 
001 
001 
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Truss Tl Hangars 44 and 45 Retrofit: None 
Maximum Wind 

CSI  /  SAP90 FINITE  ELEMENT  ANALYSIS  OF  STRUCTURES  PAGE   22 
SAP9 0_FILE:tl-44/SAPSTL_FILE:asd.STL . 

Truss Tl Hangars 44 and 45 

AISC SPECIFICATIONS, ASD 1989 
AXIAL LOAD & BIAXIAL MOMENT INTERACTION STRESS CHECK 

ELEM  SECTION  CHK  STRESS = AXL + B33 + B22  STATION COMBO  AISC SECTION 
ID TYPE TYPE RATIO LOCATION NO EQUATION    TYPE 

{in} 
501 T NON-COM 

(T) .844 .335 .508 .000 80.02 4 (H2-1 
502 T NON-COM 

(T) .843 .335 .508 .000 .00 4 (H2-1 
503 T NON-COM 

(T) 1.098 .537 .560 .000 80.02 4 (H2-1 
504 T. NON-COM 

(T) 1.097 .537 .560 .000 .00 4 (H2-1 
505 T NON-COM 

(T) 1.152 .675 .477 .000 80.02 4 (H2-1 
506 T NON-COM 

(T) 1.151 .675 .477 .000 .00 4 (H2-1 i ,' 

507 T NON-COM 
(T) 1.141 .742 .399 .000 80.02 4 (H2-1, 

508 T NON'COM 
(T) 1.140 .742 .399 .000 .00 4 (H2fl - 

509 T NON-COM 
(T) 1.018 .748 .270 .000 80.02 4 (H2-1; 

510 T NON-COM 
(T) 1.017 .748 .270 .000 .00 4 (H2-1 

511 T NON-COM 
(T) .878 .691 .187 .000 80.02 4 (H2-1 

512 T NON-COM 
(T) .878 .691 .187 .000 .00 4 (H2-1 

513 T NON-COM 
(T) 1.074 .687 .387 .000 80.02 4 (H2-1 

514 T NON-COM 
(T) 1.073 .687 .387 .000 .00 ,  4 (H2-1 

515 T NON-COM 
(T) 1.146 .569 .577 .000 80.02! 4 (H2-1 

516 T NON-COM 
(T) 1.145 .568 .577 .000 .00 4 (H2-1 

517 T NON-COM 
(T) 1.018 .398 .620 .000 • 80.02 4 (H2-1 

518 T NON-COM 
(T) 1.017 .397 .620 .000 .00 4 (H2-1) 

519 T NON-COM 
(T) .789 .179 .610 .000 80.02 4 (H2-1) 

520 T NON-COM 
(T) .788 .178 .610; .000 .00 4 (H2-1) 

521 T NON-COM 
(C) .767 .101 .666 .000 80.02 4 (Hl-3) 

522 T. NON-COM 
(C) .801 .102 .700 .000 80.02 4 (Hl-3) 

523 T NON-COM 
(C) 1.181 .440 .741 .000 .00 4 (Hl-1) 

524 T NON-COM 
(C) .  .931 ,440 .491 .000 .00 4 (Hl-1) 

525 T NON-COM 
(C) .931 .440 .491 

C-63 
.000 80.02 4 (Hl-1) 
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AISC SPECIFICATIONS, ASD 1989 
AXIAL LOAD & BIAXIAL MOMENT INTERACTION STRESS CHECK 

ELEM  SECTION  CHK  STRESS = AXL + B33 + B22  STATION COMBO  AISC     SECTION 

ID  TYPE 

526  T 

TYPE   RATIO 

T 

T 

T 

T 

T 

527 

528 

529 

530 

531 

532 T 

533 T 

534 T 

535 T 

536 T 

537 

538 

539 

540 T 

541 T 

542 T 

543 T 

544 T 

T 

T 

T 

(C) 

(C) 

(C) 

(T) 

(T) 

(C) 
(T) 

(C) 
(T) 

(C) 
(T) 

(C) 
(T) 

(C) 
(T) 

(C) 
(T) 

(T) 

(T) 

(C) 
(T) 

(C) 
(T) 

(C) 
(T) 

(C) 
(T) 

(C) 
(T) 

(C) 
(T) 

1.181 .440 .741 .000 

.801 .102 .700 .000 

.767 .101 .666 .000 

.788 .178 .610 .000 

.789 .179 .610 .000 

.536 .296 .240 .000 
1.017 .397 .620 .000 

.536  .296 
1.018  .398 

.878 

.878 

.240  .000 

.620  .000 

.560 .357 .203 .000 
1.145 .568 .577 .000 

.560 .357 .203 .000 
1.146 .569 .577 .000 

.544 .401 .143 .000 
1.073 .687 .387 .000 

.544 .401 .143 .000 
1.074 .687 .387 .000 

.691  .187  .000 

.691  .187 

.527 .413 .114 
1.017 .748 .270 

.527 .413 .114 
1.018 .748 .270 

.000 

.000 

.000 

.000 

.000 

.594 .401 .192 .000 
1.140 .742 .399 .000 

.594 .402 .192 .000 
1.141 .742 .399 .000 

.560 .350 .210 .000 
1.151 .675 .477 .000 

.560  .350 
1.152  .675 

.210  .000 

.477  .000 

LOCATION 
{in} 

80.02 

.00 

.00 

80.02 

.00 

80.02 
80.02 

.00 

.00 

80.02 
80.02 

.00 

.00 

80.02 
80.02 

.00 

.00 

80.02 

.00 

80.02 
80.02 

.00 

.00 

80.02 
80.02 

.00 

.00 

80.02 
80.02 

.00 

.00 

NO  EQUATION    TYPE 

NON-COM 

4 

4 

4 

4 

4 

1 
4 

1 
4 

1 
4 

1 
4 

1 
4 

1 
4 

4 

4 

1 
4 

1 
4 

1 
4 

1 
4 

1 
4 

1 
4 

(Hl-1 

(HI-3 

(Hl-3 

(H2-1 

(H2-1 

(Hl-1 
(H2-1 

(Hl-1 
(H2-1 

(Hl-1 
(H2-1 

(Hl-1 
(H2-1 

(Hl-1 
(H2-1 

(Hl-1 
(H2-1 

(H2 -1 

(H2 -1 

(Hl-1 
(H2-1 

(Hl-1 
(H2-1 

(Hl-1 
(H2-1 

(Hl-1 
(H2-1 

(Hl-1 
(H2-1 

(Hl-1 
(H2-1 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 
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AISC SPECIFICATIONS, ASD 1989 
AXIAL LOAD & BIAXIAL MOMENT INTERACTION STRESS CHECK 

ELEM SECTION CHK  STRESS = AXL + B33 + B22  STATION COMBO AISC    SECTION 
ID TYPE TYPE RATIO LOCATION 

{in} 
NO EQUATION TYPE 

545 T NON-COM 

(C) .523 .273 .249 .000 80.02 1 (Hl-1) 

(T) 1.097 .537 .560 .000 80.02 4 (H2-1) 

546 T NON-COM 

(C) .523 .274 .249 .000 .00 1 (Hl-1) 

(T) 1.098 .537 .560 .000 .00 4 (H2-1) 

547 T NON-COM 

(T) .843 .335 .508 .000 80.02 4 (H2-1) 

548 T NON-COM 

(T) .844 .335 .508 .000 .00 4 (H2-1) 

552 G NON-COM 

(C) .639 .498 .141 .000 160.00 2 (Hl-1) 

553 G NON-COM 

(C) 1.107 .867 .239 .000 .00 2 (Hl-1) 

554. G NON-COM 

(C) 1.737 1.122 .615 .000 160.00 4 (Hl-1) 

555 T NON-COM 

(C) 1.278 .968 .310 .000 .00 4 (Hl-1) 

556 T NON-COM 

(C) 1.318 .973 .345 .000 160.00 4 (Hl-1) 

557 T NON-COM 

(C) .892 .677 .215 .000 160.00 4 (Hl-1) 

558 T NON-COM 

(C) .539 .387 .152 .000 .00 4 (Hl-1) 

561 G NON-COM 

(C) .623 .525 .098 .000 160.00 1 (Hl-1) 

(T) .968 .893 .075 .000 .00 4 (H2-1) 

562 G NON-COM 

(C) .883 .750 .132 .000 .00 1 (Hl-1) 

(T) 1.520 1.455 .065 .000 80.00 4 (H2-1) 

563 G NON-COM 

(C) .898 .750 .148 .000 160.00 1 (Hl-1) 

(T) 1.520 1.455 .065 .000 80.00 4 (H2-1) 

564 G NON-COM 

(C) .501 .405 .096 .000 .00 1 (Hl-1) 

<T) .968 .893 .075 .000 160.00 4 (H2-1) 

567 T NON-COM 

(C) .539 .387 .152 .000 160.00 4 (Hl-1) 

568 T NON-COM 

(C) .892 .677 .215 .000 .00 4 (Hl-1) 

569 T NON-COM 

(C) 1.318 .973 .345 .000 .00 4 (Hl-1) 

570 T NON-COM 

(C) 1.278 .968 .310 .000 160.00 4 (Hl-1) 

571 G NON-COM 

(C) 1.737 1.122 .615 .000 .00 4 (Hl-1) 

572 G NON-COM 

(C) 1.050 .816 .234 .000 160.00 4 (Hl-1) 

C-65 
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Truss Tl Hangars 44 and 45 

AISC SPECIFICATIONS, ASD 1989 
AXIAL LOAD & BIAXIAL MOMENT INTERACTION STRESS CHECK 

ELEM  SECTION  CHK STRESS = AXL + B33 + B22  STATION COMBO  AISC     SECTION 
ID  TYPE    TYPE RATIO                   LOCATION    NO  EQUATION    TYPE 

{in} 
NON-COM 

577 G 
(C) 1.037 1.037  .000  .000 
(T) .687  .687  .000  .000 

578 G kl/r > 200 
(C) 1.020 1.020  .000  .000 
(T) .505  .505  .000  .000 

579 G kl/r > 200 
(C) .803  .803  .000  .000 

580 G kl/r > 200 
581 G kl/r > 200 
582 G kl/r > 200 
583 G kl/r > 200 

(C) 1.339 1.339  .000  .000 
584 G kl/r > 200 

(C) 2.089 2.089  .000  .000 
(T) .624  .624  .000  ,000 

585 G kl/r > 200 
(C) 1.868 1.868  ,000  .000 
(T) .772  .772  .000  .000 

586 G kl/r > 200 
(C) 1.698 1.698  .000  .000 
(T) .728  .728  .000  .000 

587 G kl/r > 200 
(C) 1.671 1.671  .000  .000 
(T) .855  .855  .000  .000 

588 W14X61 

589 G 

(T)    ,739  .739  ,000  .000 

(C) 1.790 1.790 .000  .000 
(T) .855  .855 .000  .000 

590 G kl/r > 200 
(C) 1.698 1.698 .000  .000 
(T) .728  .728 .000  .000 

591 G kl/r > 200 
(C) 1.931 1.931 .000  .000 
(T) .772  .772 .000  .000 

592 G kl/r > 200 
(C) 1.926 1.926 .000  .000 
(T) .624  .624 .000  .000 

593 G kl/r > 200 
(C) 1.232 1.232 .000  .000 

594 G kl/r > 200 
595 G kl/r > 200 
596 G kl/r > 200 

(C) .544  .544 .000  .000 
597 G kl/r > 200 

(C) 1.256 1.256 .000  .000 
598 G kl/r > 200 

(C) 1.357 1.357 .000  .000 
(T) .505  .505 ,000  .000 

C-66 

.00 5 (Hl-1) 

.00 4 (H2-1) 
NON-COM 

.00 5 (Hl-1) 

.00 4 (H2-1) 
NON-COM 

.00 5 (Hl-1) 
NON-COM 
NON-COM 
NON-COM 
NON-COM 

.00 5 (Hl-1) 
NON-COM 

.00 5 (Hl-1) 

.00 4 (H2-1) 
NON-COM 

.00 5 (Hl-1) 

.00 4 (H2-1) 
NON-COM 

.00 5 (Hl-1) 

.00 4 (H2-1) 
NON-COM 

.00 5 (Hl-1) 

.00 4 (H2-1) 
COMPACT 

,00 4 (H2-1) 
NON-COM 

.00 1 (Hl-1) 

.00 4 (H2-1) 
NON-COM 

.00 1 (Hl-1) 

.00 4 (H2-1) 
NON-COM 

.00 1. (Hl-1) 

.00 4 (H2-1) 
NON-COM 

.00 1 (Hl-1) 

.00 4 (H2-1) 
NON-COM 

.00 1 (Hl-1) 
NON-COM 
NON-COM 
NON-COM 

.00 1 (Hl-1) 
NON-COM 

.00 1 (Hl-1) 
NON-COM 

.00 1 (Hl-1) 
,00 4 (H2-1) 
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Truss Tl Hangars 44 and 45 

AISC SPECIFICATIONS, ASD 1989 
AXIAL LOAD & BIAXIAL MOMENT INTERACTION STRESS CHECK 

ELEM  SECTION  CHK  STRESS = AXL + B33 + B22  STATION COMBO  AISC     SECTION 
ID TYPE TYPE RATIO LOCATION 

{in} 
NO EQUATION TYPE 

599 G NON-COM 

(C) 1.414 1.414 .000 .000 .00 1 (Hl-1) 

(T) .687  .687 .000 .000 .00 4 (H2-1) 

701 T NON-COM 

(C) 1.944 1.614 .330 .000 113.14 4 (Hl-1) 

702 T NON-COM 

(C) 1.876 1.574 .302 .000 .00 4 (Hl-1) 

703 T NON-COM 

(C) 1.620 1.467 .153 .000 114.32 4 (Hl-1) 

704 T NON-COM 

(C) 1.590 1.441 .149 .000 .00 4 (Hl-1) 

705 T fa > Fe NON-COM 

706 T fa > Fe NON-COM 

707 • T NON-COM 

(C) 46.356  .99845 .357 .000 116.73 4 (Hl-1) 

708 T NON-COM 

(C) 1.656  .881 .775 .000 .00 4 (Hl-1) 

713 T NON-COM 

(C) 1.432  .963 .469 .000 .00 4 (Hl-1) 

714 T NON-COM 

(C) 1.634 1.038 .596 .000 121.67 4 (Hl-1) 

715 T fa > Fe NON-COM 

716 T fa > Fe NON-COM 

717 T fa > Fe NON-COM 

718 T fa > Fe NON-COM 

719 T fa > Fe NON-COM 

720 T fa > Fe NON-COM 

721 T fa > Fe NON-COM 

722 T fa > Fe NON-COM 

723 T fa > Fe NON-COM 

724 T fa > Fe NON-COM 

725 T fa > Fe NON-COM 

726 T fa > Fe NON-COM 

727 T fa > Fe NON-COM 

728 T fa > Fe NON-COM 

729 T fa > Fe NON-COM 

730 T fa > Fe NON-COM 

731 T fa > Fe NON-COM 

732 T fa > Fe NON-COM 

733 T fa > Fe NON-COM 

734 T fa > Fe NON-COM 

735 T NON-COM 

(C) 1.634 1.038 .596 .000 121.67 4 (Hl-1) 

736 T NON-COM 

(C) 1.432  .963 .469 .000 .00 4 (Hl-1) 

741 T NON-COM 

(C) 1.656  .881 .775 .000 .00 4 (Hl-1) 

742 T NON-COM 

(C) 46.319  .99845 .321 .000 116.73 4 (Hl-1) 

743 T fa > Fe i NON-COM 
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AISC SPECIFICATIONS, ASD 1989 
AXIAL LOAD & BIAXIAL MOMENT INTERACTION STRESS CHECK 

ELEM  SECTION  CHK  STRESS 
ID  TYPE    TYPE   RATIO 

AXL + B33 + B22  STATION COMBO  AISC     SECTION 
LOCATION    NO  EQUATION    TYPE 

{in} 

744 T 
745 t 

746 T 

747 T 

748 T 

820 W18X76 

835 W18X46 

836 W18X46 

837 W18X46 

838 W18X46 

859 W24X68 

860 W24X68 

861 W24X68 

862 W24X68 

867 W18X65 

868 W18X65 

871 W18X76 

872 W18X76 

(C) 

(C) 

(C) 
(T) 

(C) 
(T) 

(C) 
(T) 

(C) 
(T) 

(C) 
(T) 

(C) 
(T) 

(C) 
(T) 

(C) 
(T) 

(C) 
(T) 

(C) 
(T) 

(C) 
(T) 

(C) 
(T) 

(C) 
(T) 

(C) 
(T) 

(T) 

fa > Fe 

1.590 1.441 

1.620 1.467 

1.876 1.574 
.563  .543 

1.944 1.614 
.561  .541 

,149 .000 

.153 .000 

.302 .000 

.020 .000 

.529 

.955 

1.407 
1.272 

.016 

.194 

.330 

.020 

.513 

.761 

.000 

.000 

.000 

.000 

.099 1.308  .000 

.075 1.197  .000 

.815  .099 

.689  .075 

.716 

.614 
.000 
.000 

.653 .099  .554 .000 

.541 .075  .466 .000 

1.331 .099   1.232 .000 
1.038 .075      .963 .000 

1.874 
1.389 

.825 

.857 

.905 

.695 

1.511 
1.671 

1.530 
1.509 

.884 

.687 

1.765 
1.410 

.037   1.837 

.022   1.368 
.000 
.000 

.037      .788      .000 

.022      .835      .000 

.037 

.022 
.868      .000 
.673      .000 

.037 1.474 

.022 1.649 

.148 1.383 

.085 1.424 

.044 

.027 
.840 
.660 

.173   1.593 

.156   1.254 

.683      .141      .543 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.00 

114.32 

.00 
56.57 

113.14 
56.57 

192.00 
192.00 

.00 

.00 

,00 
.00 

78.00 
78.00 

78.00 
78.00 

.00 

.00 

.00 

.00 

78.00 
78.00 

78.00 
78.00 

180.50 
180.50 

.00 
160.50 

180.50 
180.50 

.00 

4 

4 

4 
1 

4 
1 

1 
4 

1 
6 

1 
6 

1 
6 

1 
6 

5 
1 

5 
1 

5 
1 

5 
1 

2 
5 

1 
5 

5 
2 

(Hl-1 

(Hl-1 

(Hl-1 
(H2-1 

(Hl-1 
(H2-1 

(Hl-3 
(H2-1 

(Hl-3 
(H2-1 

(Hl-3 
(H2-1 

(Hl-3 
(H2-1 

(Hl-3 
(H2-1 

(Hl-3 
(H2-1 

(Hl-3 
(H2-1 

(Hl-3 
(H2-1 

(Hl-3 
(H2-1 

(Hl-3 
(H2-1 

(Hl-3 
(H2-1 

(Hl-2 
(H2-1 

(H2-1) 

NON-COM 
NON-COM 

NON-COM 

NON-COM 

NON-COM 

COMPACT 

COMPACT 

COMPACT 

COMPACT 

COMPACT 

COMPACT 

COMPACT 

COMPACT 

COMPACT 

COMPACT 

COMPACT 

COMPACT 

COMPACT 
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Truss Tl Hangars 44 and 45 

AISC SPECIFICATIONS, ASD 1989 
AXIAL LOAD & BIAXIAL MOMENT INTERACTION STRESS CHECK 

ELEM  SECTION  CHK  STRESS = AXL + B33 + B22  STATION COMBO  AISC     SECTION 
ID  TYPE    TYPE   RATIO LOCATION    NO  EQUATION    TYPE 

{in} 

873 W18X76 ox   
C0MPACT 

(C)    .597  .101  .496  .000     .00    1  (Hl-3) 
(T).    .631  .172  .460  .000     .00    6  (H2-1) 
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Truss Tl Hangars 43 and 47        Average Wind 
c 
C SAP90   INPUT 
c 
system 
L=10 
C 
C 
C 
joints 
C Truss Joints Tl 
501 x=0    z=0        y=240 
549 x=3840 z=0        y=240 g=501,549,2 
551 x=0    z=160      y=240 
575 x=1920 z=200      y=240 g=551,575,1 
599 x=3840 z=160      y=240 g=575,599,1 
602 x=80   z=80 
612 x=880  z=88.333 g=602,612,2 
614 x=1040 z=91.6667   y=240 
624 x=1840 z=100      y=240 g=614,624,2 
626 x=2000 z=100      y=240 
636 x=2800 z=91.6667   y=240 g=626,636,2 
638 x=2960 z=88.3333   y=240 
648 x=3760 z=80       y=240 g=638,648,2 
C Bracing Frame Joints Tl 
653 x=-312 z=-43    y=240 
657 x=0    z=-43    y=240 g=653,657,1 
659 x=-312 z=-203.5 y=240 
663 x=0    z=-203.5 y=240 g=659,663,1 
665 x=-312 z=-384   y=240 
667 x=0    z=-384   y=240 
674 x=3840 z=-43    y=240 
678 x=4152 z=-43    y=240 g=674,678,1 
679 x=3840 z=-203.5 y=240 
683  x=4152 z=-203.5 y=240 g=679,683,1 
685 x=3840 z=-384   y=240 
686 x=4152 z=-384   y=240 

restraints 
665  r=l,1,1,0,0,0 
667  r=l,1,1,0,0,0 
685 r=l,1,1,0,0,0 
686 r=l,1,1,0,0,0 
525  r=0,1,1,0,0,0 
501 523 2 r=0,1,0,0,0,0 
527 549 2 r=0,1,0,0,0,0 
551 599 1 r=0,1,0,0,0,0 
653 657 1 r=0,1,0,0,0,0 
659 663 1 r=0,1,0,0,0,0 
674 678 1 r=0,1,0,0,0,0 
679 683 1 r=0,1,0,0,0,0 

frame 
nm=56 nl=13 z=-l,0,0,0,0,0,0,0,0,0 
1 sh=wl8x76 w=.006333  E=29000 
2 sh=218x6xl/2-3      w=.0038333 
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3 sh=216x6x3/8-3 
4 sh=213x3.5x5/16-3 
5 sh=213x3xl/4-3 
6 sh=216x3.5x5/16-3 
7 sh=213x3x5/16-3 
8 sh=2L3.5X2.5X5/16 
9 sh=213x2.5xl/4-3 
10 sh=213x2x5/16-3 
11 sh=216x6xl/2-3 
12 sh=218x6xl/2-3 
13 sh=214x3x5/16-3 
14 sh=216x4x3/8-3 
15 sh=215x3xl/4-3 
16 sh=215x3.5x5/16-3 
17 sh=wl8x65 
18 sh=w24x68 
19 sh=wl8x46 
20 sh=wl8x65 
21 sh=216x6x5/8-3 
22 sh=213x2.5xl/4-3 
23 sh=w8xl8 
24 sh=wl2x22 
25 sh=wl0x22 
26 sh=wl4x30 
27 sh=w8x31 
28 sh=wl2x26 
29 sh=wl0xl2 
30 sh=wl0x22 
31 sh=14x3xl/4 
.32 sh=13.5x2.5x1/4 
33 sh=215x3.5x3/8-3 
34 sh=wl4x90 
35 sh=wl4xl45 
36 sh=w33x201 
37 sh=217x4xl/2 
38 sh=wl4x74 
39 sh=wl4x43 
40 sh=215x3x5/16 
41 sh=sl2x50 
42 sh=wl4x61 
43 sh=w6xl6 
44 sh=213x2.5xl/4-3 
45 sh=mcl2x31 
46 sh=mcl2x31 
47 sh=mcl2x31 
48 sh=216x3.5x3/8-3 
49 sh=215x3x5/16-3 
50 sh=215x5x3/8 
51 sh=13x2.5x1/4 
52 sh=13x2xl/4 
53 sh=wl4x30 
54 sh=215x3.5x5/16-3 
55 sh=wl4x34 
56 sh=14x3x5/16 
C     Live Load on 
1 wg=0,0,-.1667 
C     Slab load on 

w=.00248333 
w=.0011 
w=.00081667 
w=.0016333 
w=.00101667 

-3 w=.001008333 
w=.00075 
w=.0008333 
w=.0030667 
w=.0038333 
w=.0012 
w=.00205 
w=.0011 
w=.00145 
w=.00541667 
w=.005667 
w=.0038333 
w=.00541667 
w=.0040333 
w=.00075 
w=.0015 
w=.0018333 
w=.0018333 
w=.0025 
w=.00258333 
w=.0021667 
w=.001 
w=.0018333 
w=.00048333 
w=.000408333 
w=.0017333 
w=.0075 
w=.01208333 
w=.01675 
w=.00298 
w=.0061667 
w=.00358333 
w=.0013667 
w=.0041667 
w=.00508333 
w=.001333 
w=.00075 
w=.00258333 
w=.00258333 
w=.00258333 
w=.00195 
w=.0013667 
w=.00205 
w=.000375 
w=.000341667 
w=.0025 
w=.00145 
w=.0028333 
w=.0006 

braced frames 
:100 psf---Tl 
braced frames 
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2 wg=0,0,-.08333    :150pcfx4 in. ---Tl 
C      Roof Dead Loads 
3 wg=0,0,-.005 
C      Roof Live Loads 
4 wg=0,0,-.033333 
C      Wind Span Loads 
5 wg=.09667,0,0 
6 wg=.101667,0,0 
7 wg=.006667,0,0 
8 wg=-.02333,0,0 
9 wg=.12,0,0 
10 wg=-.03,0,0 
11 wg=.03,0,0 
12 wg=-.14333,0,0 
13 wg=.14333,0,0 
c Truss Eleir tents Ti- D 

588 525 575 m=42 lp=2,0 

C Bottom Chord (3 axis --- +Y) 

551 501 503 m=3 lp=-2,0 lr=l,0,0,0,0,0 

552 503 505 m=3 lp=-2,0 

553 505 507 m=3 lp=-2,0 

554 507 509 m=3 lp=-2,0 

555 509 511 m=ll lp=-2,0 

556 511 513 m=ll lp=-2,0 

557 513 515 m=ll lp=-2,0 

558 515 517 m=ll lp=-2,0 

559 517 519 m=3 lp=-2,0 

560 519 521 m=3 lp=-2,0 

561 521 523 m=3 lp=-2,0 

562 523 525 m=3 lp=-2,0 lr=0,1,0,0,0,0 

563 525 527 m=3 lp=-2,0 lr=l,0,0,0,0,0 

564 527 529 m=3 lp=-2,0 

565 529 531 m=3 lp=-2,0 

566 531 533 m=3 lp=-2,0 

567 533 535 m=ll lp=-2,0 

568 535 537 m=ll lp=-2,0 

569 537 539 m=ll lp=-2,0 

570 539 541 m=ll lp=-2,0 

571 541 543 m=3 lp=-2,0 
572 543 545 m=3 lp=-2,0 

573 545 547 m=3 lp=-2,0 

574 547 549 m=3 lp=-2,0 lr=0,l,0,0,0. 0 

C Main 1 Diagonal Bottom Section 

702 602 503 m=4 lp=2,0 lr=0,l,0,0,0, 0 

'704 604 505 m=7 lp=2,0 lr=0,l,0,0,0. 0 

706 606 507 m=8 lp=2,0 lr=0,l,0,0,0, 0 

708 608 509 m=9 lp=2,0 lr=0,l,0,0,0, 0 

710 610 511 m=10 lp=2,0 lr=0,l,0,0,0, 0 

712 612 513 m=13 lp=2,0 lr=0,l,0,0,0, 0 

713 614 513 m=13 lp=-2,0 lr=0,l,0,0,0, 0 

715 616 515 m=10 lp=-2,0 lr=0,l,0,0,0 0 

717 618 517 m=8 lp=-2,0 lr=0,l,0,0,0 0 

719 620 519 m=13 lp=-2,0 lr=0,l,0,0,0 0 

721 622 521 m=15 lp=-2,0 lr=0,l,0,0,0 0 

723 624 523 m=16 lp=-2,0 lr=0,l,0,0,0 0 

726 626 527 m=16 lp=2,0 lr=0f1,0,0,0 0 

728 628 529 m=15 lp=2,0 lr=0,l,0,0,0 0 
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730 630 531 m=13 lp=2,0 lr=0,1,0,0,0,0 
732 632 533 m=8 lp=2,0 lr=0,1,0,0,0,0 
734 634 535 m=10 lp=2,0 lr=0,1,0,0,0,0 
736 636 537 m=13 lp=2,0 lr=0,1,0,0,0,0 
737 638 537 m=13 lp=-2,0 lr=0,1,0,0,0,0 
739 640 539 m=10 lp=-2,0 lr=0,1,0,0,0,0 
741 642 541 m=9 lp=-2,0 lr=0,1,0,0,0,0 
743 644 543 m=8 lp=-2,0 lr=0,1,0,0,0,0 
745 646 545 m=7 lp=-2,0 lr=0,1,0,0,0,0 
747 648 547 m=4 lp=-2,0 lr=0,1,0,0,0,0 
C Main ] Diagonal Top section 
701 551 602 m=4 lp=2,0 lr=l,0,0,0,0,0 
703 553 604 m=7 lp=2,0 lr=l,0,0,0,0,0 
705 555 606 m=8 lp=2,0 lr=l,0,0,0,0,0 
707 557 608 m=9 lp=2,0 lr=l,0,0,0,0,0 
709 559 610 m=10 lp=2,0 lr=l,0,0,0,0,0 
711 561 612 m=13 lp=2,0 lr=l,0,0,0,0,0 
714 565 614 m=13 lp=-2,0 lr=l,0,0,0,0,0 
716 567 616 m=10 lp=-2,0 lr=l,0,0,0,0,0 
718 569 618 m=8 lp=-2,0 lr=l,0,0,0,0,0 
720 571 620 m=13 lp=-2,0 lr=l,0,0,0,0,0 
722 573 622 m=15 lp=-2,0 lr=l,0,0,0,0,0 
724 575 624 m=16 lp=-2,0 lr=l,0,0,0,0,0 
725 575 626 m=16 lp=2,0 lr=l,0,0,0,0,0 
727 577 628 m=15 lp=2,0 lr=l,0,0,0,0,0 
729 579 630 m=13 lp=2,0 lr=l,0,0,0,0,0 
731 581 632 m=8 lp=2,0 lr=l,0,0,0,0,0 
733 583 634 m=10 lp=2,0 lr=l,0,0,0,0,0 
735 585 636 m=13 lp=2,0 lr=l,0,0,0,0,0 
738 589 638 m=13 lp=-2,0 lr=l,0,0,0,0,0 
740 591 640 m=10 lp=-2,0 lr=l,0,0,0,0,0 
742 593 642 m=9 lp=-2,0 lr=l,0,0,0,0,0 
744 595 644 m=8 lp=-2,0 lr=l,0,0,0,0,0 
746 597 646 m=7 lp=-2,0 lr=l,0,0,0,0,0 
748 599 648 m=4 lp=-2,0 lr=l,0,0,0,0,0 
C Diagonal Brace 
626 553 602 m=5 lp=2,0 lr=l,1,0,0,0,0 
627 555 604 m=5 lp=2,0 lr=l,1,0,0,0,0 
628 557 606 m=5 lp=2,0 lr=l,1,0,0,0,0 
629 559 608 m=5 lp=2,0 lr=l,1,0,0,0,0 
630 561 610 m=5 lp=2,0 lr=l,1,0,0,0,0 
631 563 612 m=5 lp=2,0 lr=l,1,0,0,0,0 
632 563 614 m=5 lp=-2,0 lr=l,1,0,0,0,0 
633 565 616 m=5 lp=-2,0 lr=l,1,0,0,0,0 
634 567 618 m=5 lp=-2,0 lr=l,1,0,0,0,0 
635 569 620 m=5 lp=-2,0 lr=l,1,0,0,0,0 
636 571 622 m=5 lp=-2,0 lr=l,1,0,0,0,0 
637 573 624 m=5 lp=-2,0 lr=l,1,0,0,0,0 
638 577 626 m=5 lp=2,0 lr=l,1,0,0,0,0 
639 579 628 m=5 lp=2,0 lr=l,1,0,0,0,0 
640 581 630 m=5 lp=2,0 . lr=l,1,0,0,0,0 
641 583 632 m=5 lp=2,0 lr=l,1,0,0,0,0 
642 585 634 m=5 lp=2,0 lr=l,1,0,0,0,0 
643 587 636 m=5 lp=2,0 lr=l,1,0,0,0,0 
644 587 638 m=5 lp=-2,0 lr=l,1,0,0,0,0 
645 589 640 m=5 lp=-2,0 lr=l,1,0,0,0,0 
646 591 642 m=5 lp=-2,0 lr=l,1,0,0,0,0 
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647 593 644 m=5 lp=-2,0 lr=l,1,0,0,0,0 

648 595 646 m=5 lp=-2,0 lr=l,1,0,0,0,0 

649 597 648 m=5 lp=-2,0 lr=l,1,0,0,0,0 

C Vertical Brace 

601 602 552 m=5 lp=2,0 lr=l,1,0,0,0,0 

602 604 ■554 m=5 lp=2,0 lr=l,1,0,0,0,0 

603 606 556 m=5 lp=2,0 lr=l,1,0,0,0,0 

604 608 558 m=5 lp=2,0 lr=l,1,0,0,0,0 

605 610 560 m=5 lp=2,0 lr=l,1,0,0,0,0 

606 612 562 m=5 lp=2,0 lr=l,1,0,0,0,0 

607 614 564 m=5 lp=2,0 lr=l,1,0,0,0,0 

608 616 566 m=5 lp=2,0 lr=l,1,0,0,0,0 

609 618 568 m=5 lp=2,0 lr=l,1,0,0,0,0 

610 620 570 m=5 lp=2,0 lr=l,1,0,0,0,0 

611 622 572 m=5 lp=2,0 lr=l,1,0,0,0,0 

612 624 574 m=5 lp=2,0 lr=l,1,0,0,0,0 

613 626 576 m=5 lp=-2,0 lr=l,1,0,0,0,0 ' 

614 628 578 m=5 lp=-2,0 lr=l,1,0,0,0,0 

615 630 580 m=5 lp=-2,0 lr=l,1,0,0,0,0 

616 632 582 m=5 lp=-2,0 lr=l,1,0,0,0,0 

617 634 584 m=5 lp=-2,0 lr=l,1,0,0,0,0 

618 636 586 m=5 lp=-2,0 lr=l,1,0,0,0,0 

619 638 588 m=5 lp=-2,0 lr=l,1,0,0,0,0 

620 640 590 m=5 lp=-2,0 lr=l,1,0,0,0,0 

621 642 592 m=5 lp=-2,0 lr=l,1,0,0,0,0 

622 644 594 m=5 lp=-2,0 lr=l,1,0,0,0,0 

623 646 596 m=5 lp=-2,0 lr=l,1,0,0,0,0 

624 648 598 m=5 lp=-2,0 lr=l,1,0,0,0,0 

C Top ^hord (3 axis  ) 

501 551 552 m=2 lp=2,0 lr=l,0,0,0,0,0 

502 552 553 m=2 lp=2,0 
503 553 554 m=2 lp=2,0 
504 554 555 m=2 lp=2,0 
505 555 556 m=2 lp=2,0 
506 556 557 m=2 lp=2,0 
507 557 558 m=2 lp=2,0 
508 558 559 m=2 lp=2,0 
509 559 560 m=12 lp=2,0 
510 560 561 m=12 lp=2,0 
511 561 562 m=12 lp=2,0 
512 562 563 m=12 lp=2,0 
513 563 564 m=12 lp=2,0 
514 564 565 m=12 lp=2,0 
515 565 566 m=12 lp=2,0 
516 566 567 m=12 lp=2,0 
517 567 568 m=2 lp=2,0 
518 568 569 m=2 lp=2,0 
519 569 570 m=2 lp-2,0 
520 570 571 m=2 lp=2,0 
521 571 572 m=2 lp=2,0 
522 572 573 m=2 lp=2,0 
523 573 574 m=2 lp=2,0 
524 574 575 m=2 lp=2,0 lr=0,1,0,0,0,0 

525 575 576 m=2 lp=2,0 lr=l,0,0,0,0,0 

526 576 577 m=2 lp=2,0 
527 577 578 m=2 lp=2,0 

■ 528 578 579 m=2 lp=2,0 
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529 579 580 m=2  lp=2,0 
530 580 581 m=2  lp=2,0 
531 581 582 m=2  lp=2,0 
532 582 583 m=2  lp=2,0 
533 583 584 m=12 lp=2,0 
534 584 585 m=12 lp=2,0 
535 585 586 m=12 lp=2,0 
536 586 587 m=12 lp=2,0 
537 587 588 m=12 lp=2,0 
538 588 589 m=12 lp=2,0 
539 589 590 m=12 lp=2,0 
540 590 591 m=12 lp=2,0 
541 591 592 m=2  lp=2,0 
542 592 593 m=2  lp=2,0 
543 593 594 m=2  lp=2,0 
544 594 595 m=2  lp=2,0 
545 595 596 m=2  lp=2,0 
546 596 597 m=2  lp=2,0 
547 597 598 m=2  lp=2,0 
548 598 599 m=2  lp=2,0      lr=0,1,0,0,0,0 
C South Vertical Member 
576 501 551 m=l  lp=2,0   nsl=0,0,6,8,0,0,0,10,12,0 \ 

lr=l,1,0,0,0,0 
577 503 553 m=6  lp=2,0      lr=l,1,0,0,0,0 
578 505 555 m=6  lp=2,0     lr=l,1,0,0,0,0 
579 507 557 m=6  lp=2,0     lr=l,1,0,0,0,0 ' 
580 509 559 m=6  lp=2,0     lr=l,1,0,0,0,0 
581 511 561 m=6  lp=2,0     lr=l,1,0,0,0,0 
582 513 563 m=6  lp=2,0      lr=l,1,0,0,0,0 
583 515 565 m=6  lp=2,0      lr=l,1,0,0,0,0 
584 517 567 m=6  lp=2,0     lr=l,1,0,0,0,0 
585 519 569 m=6  lp=2,0     lr=l,1,0,0,0,0 
586 521 571 m=14 lp=2,0      lr=l,1,0,0,0,0 
587 523 573 m=14 lp=2,0     lr=l,1,0,0,0,0 
589 527 577 m=14 lp=-2,0     lr=l,1,0,0,0,0 
590 529 579 m=14 lp=-2,0    lr=l,1,0,0,0,0 
591 531 581 m=6  lp=-2,0    lr=l,1,0,0,0,0 
592 533 583 m=6  lp=-2,0     lr=l,1,0,0,0,0 
593 535 585 m=6  lp=-2,0     lr=l,1,0,0,0,0 
594 537 587 m=6  lp=-2,0     lr=l,1,0,0,0,0 
595 539 589 m=6  lp=-2,0     lr=l,1,0,0,0,0 
596 541 591 m=6  lp=-2,0     lr=l,1,0,0,0,0 
597 543 593 m=6  lp=-2,0     lr=l,1,0,0,0,0 
598 545 595 m=6  lp=-2,0     lr=l,1,0,0,0,0 
599 547 597 m=6  lp=-2,0     lr=l,1,0,0,0,0 
600 549 599 m=l  lp=2,0    nsl=0,0,7,9,0,0,0,11,13,0 \ 

lr=l,1,0,0,0,0 
C Bracing Frame Elements 
805 653 654 m=19 lp=2,0      nsl=3,0,0,0,0,4,0,0,0,0 
806 654 655 m=19 lp=2,0      nsl=3,0,0,0,0,4,0,0,0,0 
807 655 656 m=19 lp=2,0      nsl=3,0,0,0,0,4,0,0,0,0 
808 656 657 m=19 lp=2,0      nsl=3,0,0,0,0,4,0,0,0,0 
809 659 660 m=18 lp=2,0      nsl=2,1,0,0,0,0,0,0,0,0 
810 660 661 m=18 lp=2,0      nsl=2,1,0,0,0,0,0,0,0,0 
811 661 662 m=18 lp=2,0      nsl=2,1,0,0,0,0,0,0,0,0 
812 662 663 m=18 lp=2,0      nsl=2,1,0,0,0,0,0,0,0,0 
817 665 659 m=20 lp=2,0    nsl=0,0,5,8,0,0,0,10,12,0 
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818 659 653 m=20 lp=2,0 nsl=0,0,5,8,0,0,0,10,12,0 

820 667 663 m=l  lp=2,0 
821 663 657 m=l  lp=2,0 
822 657 501 m=l  lp=2,0 nsl=0,0,5,8,0,0,0,10,12,0 

835 674 675  m=19 lp=2,0 nsl=3,0,0,0,0,4,0,0,0,0 

836 675 676 m=19 lp=2,0 nsl=3,0,0,0,0,4,0,0,0,0 

837 676 677 m=19 lp=2,0 nsl=3,0,0,0,0,4,0,0,0,0 

838 677 678 m=19 lp=2,0 nsl=3,0,0,0,0,4,0,0,0,0 

859 679 680  m=18 lp=2,0 nsl=2,1,0,0,0,0,0,0,0,0 

860 680 681 m=18 lp=2,0 nsl=2,1,0,0,0,0,0, 0,0,0 

861 681 682  m=18 lp=2,0 nsl=2,1,0,0,0,0,0,0,0,0 

862 682 683  m=18 lp=2,0 nsl=2,1,0,0,0,0,0,0,0,0 

867 686 683 m=20 lp=2,0 nsl=0,0,7,9,0,0,0,11,13,0 

868 683 678  m=20 lp=2,0 nsl=0,0,7,9,0,0,0,11,13,0 

871 685 679  m=l  lp=2,0 
872 679 674  m=l  lp=2,0 

873 674 549  m=l  lp=2,0 nsl=0,0,7,9,0,0,0,11,13,0 

loads ) 
C Dead Loads 
551 599 48 1=1 f=0,0,-.752 
552 554 1 1=1 f=0,0,-1.474 
555 1=1 f=0,0,-1.664 
556 558 1 1=1 f=0,0,-1.474 
559 1=1 f=0,0,-1.664 
560 562 1 1=1 f=0,0,-1.474 
563 1=1 f=0,0,-1.904 
564 566 1 1=1 f=0,0,-1.474 
567 1=1 f=0,0,-1.664 
568 570 1 1=1 f=0,0,-1.474 
571 1=1 f=0,0,-1.664 

' 572 574 1 1=1 f=0,0,-1.474 
575 1=1 f=0,0,-2.920 
576 578 1 1=1 f=0,0,-1.474 
579 1=1 f=0,0,-1.664 
580 582 1 1=1 f=0,0, -1.474 
583 1=1 f=0,0,-1.664 
584 586 1 1=1 f=0,0, -1.474 
587 1=1 f=0,0, -1.904 
588 590 1 1=1 f=0,0,-1.474 
591 1=1 f=0,0,-1.664 
592 594 1 1=1 f=0,0,-1.474 
595 1=1 f=0,0,-1.664 
596 598 1 1=1 f=0,0,-1.474 
551 599 48 1=1 f=0,0,-.347 
555 559 4 1=1 f=0,0,-.557 
563 587 24 1=1 f=0,0,-.322 
567 571 4 1=1 f=0,0,-.557 
575 1=1 f=0,0,-.163 
579 583 4 1=1 f=0,0,-.557 
591 595 4 1=1 f=0,0,-.557 
509 517 8 1=1 f=0,0,-.355 
533 541 8 1=1 f=0,0,-.355 
C Live Loads 
501 549 48   1=2 f=0,0,-1.066 
503 523 2 1=2 f=0,0,-2.133 

■ 527 547 2 1=2 f=0,0,-2.133 
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C Wind r 
551 
551 
552 557 1 
558 
559 564 1 
565 598 1 
599 
C Wind El 
551 
551 
552 557 1 
558 
559 564 1 
565 598 1 
599 

1=3 f=4,0,0 
1=3 f=0,0,1.73 
1=3 f=0,0,3.47 
1=3 f=0,0,1.67 
1=3 f=0,0,1.06 
1=3 f=0,0, -.4 
1=3 f=0,0,-.2 

1=4 f=-.9,0,0 
1=4 f=0,0,6.27 
1=4 f=0,0,12.53 
1=4 f=0,0,10.73 
1=4 f=0,0,10.13 
1=4 f=0,0,8.67 
1=4 f=0,0,4.33 

C Point Loads 
503 523 2    1=5 f=0,0, -.5 
527 547 2    1=5 f=0,0, -.5 
C Roof Live Loads 
551 599 48  1=6 f=0,0,-1.333 
552 598 1   1=6 f=0,0,-2 .6667 
C Crane Dead Loads for Down Force 
527 547 20 1=7 f=0,0, -2.6 
529 545 4 1=7 f=0,0, -2.6 
527 547 20 1=7 f=0,0,-.773 
529 545 16 1=7 f=0,0, -1.6 
533 541 8 1=7 f=0,0,-2.134 
505 523 18 1=7 f=0,0,-.552 
511 517 6 1=7 f=0,0,-.960 
C Wind III 
551 1=8 f=0,0,.338 
552 557 1   1=8 f=0,0,.675 
558 1=8 f=0,0,.675 
559 564 1 1=8 f=0,0,.675 
565 598 1 1=8 f=0,0,.675 
599 1=8 f=0,0, .338 
C Wind IV 
551 1=9 f=0,0,4.86 
552 557 1   1=9 f=0,0,9.72 
558 1=9 f=0,0,9.72 
559 564 1 1=9 f=0,0,9.72 
565 598 1 1=9 f=0,0,9.72 
599        1=9 f=0,0,4.86 
C Crane Dead Loads for Uplift 
505 523 6   1=10 f=0,0, -.333 
527 545 6   1=10 f=0,0,-.33 
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Truss  Tl Hangars 43  and 47                    Average Wind 
c 
C SAPSTL INPUT 

CONTROL 
IX=0   IT= 1 IL=2,6   ID=1,5,7,10   IU=E   IP=0  R=.5,.5 
COMBO 
1   c=l,0, 1, 0,1,0,1,0,0,0 
2   C=1,0, 0, 1,1,0,1,0,0,0 
3   c=l,0, 0, 0,1,0,1,1,0,0 
4   c=l,0, 0, 0,1,0,1,0,1,0 

sections 
57 mn=s sh =t   e=29000   fy=36   t=8,12,.5,l                    : 2L8x6xl/2 

C 
58  mn=s sh =G e=29000  fy=36  a=8.72   i=30.8,59.9   \ V 
as=4.5, 4. 5   z=12.7,15.9   t=8.725,12.375                    : 2L6x6x3/8 

59  mn=s sh =g  e=29000   fy=36   a=5.74   i=28.0,16.0   \ 
as=2.9"; ,2 .97   z=9.03,8.04        t=9.23,10.8 2L6x3.5x5/16-odd 

60 mn=s sh =g  e=29000   fy=36   a=7.22   i=20.2,32.8   \ 
as=3.0, 3. 0   z=11.9,15.4   t=9.13,11.0 2L6x4x3/8-odd 

61  mn=s sh =t  e=29000   fy=36   t=3,4,.25,.5 2L3x2xl/4 

62  mn=s sh =t   e=29000   fy=36   t=3,7,.3125,.625 2L3x3.5x5/16 

63 mn=s sh =t   e=29000   fy=36   t=3,6,.3125,.625 2L3x3x5/16 

64  mn=s sh =t  e=29000   fy=36   t=4,6,.3125,.625 2L4x3x5/16 

65  mn=s sh =t  e=29000   fy=36   t=5,6,.3125,.625 2L5x3x5/16 

66  mn=s sh =t   e=29000   fy=36   t=5,7,.3125,.625 2L5x3.5x5/16 

67  mn=s sh =t  e=29000   fy=36   t=6,12,.5,l 2L6x6xl/2 

68  mn=s sh =t  e=29000   fy=36   t=3.5,5,.3125,.625 2L3.5x2.5x5/16 

69  mn=s sh =t  e=29000   fy=36   t=3,5,.3125,.625 2L3x2.5x5/16 

70 mn=s sh =t  e=29000   fy=36   t=3,4,.3125,.625 •2L3x2x5/16 

71 mn=s sh =g  e=29000   fy=36   a=5.74   i=21.8,10.9   \ 
as=3.75,2 .2   z=9.7,5.46   t=7.98,7.38 :2L6x3.5x5/16 

72  mn=s sh =g  e=29000   fy=36   a=15,5     i=97.3,185   ' \ 
as=8,8 z= 30.1,36.9   t=11.65,16.38 :2L8x8xl/2 

frame 
501   548 1 m=57 
551   554 1 m=58 
559   566 1 m=58 
571   574 1 m=58 
577   579 1 m=71 
580   585 1 m=59 
586   587 1 m=60 
588 k=l,l 
589   590 1 m=60 
591   596 1 m=59 
597   599 1 m=71 
601   649 1 m=61   • 
711   714 1 m=64 
719   720 1 m=64 
721   722 1 m=65 
723   726 1 m=66 
727   728 1 m=65 
729   730 1 m=64 
735   738 1 m=64 

C-78 



555 558 1 m=67 
567 570 1 m=67 
701 702 1 m=66 
703 704 1 m=65 
705 706 1 m=68 
707 708 1 m=69 
715 716 1 m=70 
717 718 1 m=68 
731 732 1 m=68 
733 734 1 m=70 
741 742 1 m=69 
743 744 1 m=68 
745 746 1 m=65 
747 748 1 m=66 
805 812 1 1=1, 001 
835 838 1 1=1, 001 
859 862 1 1=1,. 001 
817 818 1 1=1, 001 
820 1=1, 001 
871 1=1, • 001 
867 868 1 1=1, . 001 

C-79 



Truss Tl Hangars 43 and 47        Retrofit: None 
Average Wind 

CSI  /  SAP90 -  FINITE  ELEMENT  ANALYSIS  OF  STRUCTURES  PAGE   22 
SAP90_FILE:tl-47/SAPSTL_FILE:asd.STL 

Truss Tl Hangars 43 and 47 Avg. Wind 

AISC SPECIFICATIONS, ASD 1989 
AXIAL LOAD & BIAXIAL MOMENT INTERACTION STRESS CHECK 

ELEM  SECTION  CHK  STRESS = AXL + B33 + B22  STATION COMBO  AISC 
TYPE   RATIO LOCATION 

{in} 

SECTION 

ID TYPE 

501 T 

502 T 

503 T 

504 T 

505 T 

506 T 

507 T 

508 T 

509 T 

510 T 

511 T 

512 T 

513 T 

514 T 

515 T 

516 T 

517 T 

518 T 

519 T 

520 T 

523 T 

524 T 

525 T 

526 T 

529 T 

(T) 

(T) 

(T) 

(T) 

(T) 

(T) 

(T) 

(T) 

(T) 

(T) 

(T) 

(T) 

(T) 

(T) 

(T) 

(T) 

(T) 

(T) 

(T) 

(T) 

(C) 

(C) 

(C) 

(C) 

(T) 

.710  .267  .442  .000 

.709  .267  .442  .000 

.909 

.909 

.435 

.435 

.927  .542 

.927  .541 

474 

474 

386 

386 

581  .291 .872 

.871 .580 .291 

.772 .558 .214 

.772 .557 .214 

.680 .526 .154 

.679 .526 .154 

.822 .525 .297 

.821 .525 .297 

.852 .449 .403 

.852 .449 .403 

.769 .338 .431 

.769 .338 .431 

.624 .197 .427  .000 

.623 .196 .427  .000 

.701 .239 .462  .000 

.552 .240 .312  .000 

.298 .241 

.241 .448 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.539 

.689 

.510 .121- .389 

C-80 

000 

000 

000 

80.02 

.00 

80.02 

.00 

80.02 

.00 

80.02 

.00 

80.02 

.00 

80.02 

.00 

80.02 

.00 

80.02 

.00 

80.02 

.00 

80.02 

.00 

.00 

.00 

80.02 

80.02 

80.02 

NO  EQUATION    TYPE 

NON-COM 

2 

2 

2 

2 

2 

2 

2 

2 

4 

4 

4 

4 

2 

2 

4 

4 

4 

4 

4 

4 

2 

2 

2 

4 

4 

(H2-1 

(H2-1 

(H2-1 

(H2-1 

(H2-1 

(H2-1 

(H2-1 

(H2-1 

(H2-1 

(H2-1 

(H2-1 

(H2-1 

(H2-1 

(H2-1 

(H2-1 

(H2-1 

(H2 -1 

(H2-1 

(H2-1 

(H2-1 

(Hl-1 

(Hl-1 

(Hl-1 

(Hl-1 

(H2-1 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 
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Truss Tl Hangars 43 and 47 Avg. Wind 

AISC SPECIFICATIONS, ASD 1989 
AXIAL LOAD & BIAXIAL MOMENT INTERACTION STRESS CHECK 

ELEM SECTION CHK  STRESS = AXL + B33 + B22  STATION COMBO AISC SECTION 
ID TYPE TYPE RATIO LOCATION NO EQUATION    TYPE 

{in} 

530 T NON-COM 

(T) .511 .122 .389 .000 .00 4 (H2-1) 

53i T NON-COM 

(T) .637 .248 .389 .000 80.02 4 (H2-1) 

532 T NON-COM 

(T) ,637 .248 .389 .000 .00 4 (H2-1) 

533- T NON-COM 

(C) .524 .322 .201 .000 80.02 1 (Hl-1) 

(T) .728 .353 .375 .000 80.02 4 (H2-1) 

534 T NON-COM 

(C) .524 .322 .201 .000 .00 1 (Hl-1) 

(T) .728 .353 .375 .000 .00 4 (H2-1 

535 T NON-COM 

(C) .511 .370 .140 .000 80.02 1 (Hl-1 
(T) .670 .422 .248 .000 80.02 4 (H2-1 

536 T NON-COM 

(C) .511 .371 .140 .000 .00 1 (Hl-1 
(T) .670 .422 .i .248 .000 .00 4 . (H2-1 

537 T NON-COM 

(T) .556 .424 .131 .000 80.02 4 (H2-1 

538 T NON-COM 

(T) .556 .424 .131 .000 .00 4 (H2-1 

539 T NON-COM 

(T) .654 .458 .196 .000 80.02 4 (H2-1 

540 T NON-COM 

(T) .655 .459 .196 .000 .00 4 (H2-1 

541 T NON-COM 

(C) .555 .381 -.174 .000 80.02 1 (Hl-1 
(T) .709 .449 .260 .000 80.02 4 (H2-1 

542 T NON-COM 

(C) .555 .381 .174 .000 .00 1 (Hl-1 

(T) .709 .449 .260 .000 .00 4 (H2-1 

543 T NON-COM 

(C) .527 .334 .193 .000 80.02 1 (Hl-1 
(T) .725 .412 .313 .000 80.02 4 (H2-1 

544 T NON-COM 

(C) .527 .334 .193 .000 .00 1 (Hl-1 
(T) .725 .412 .313 .000 .00 4 (H2-1 

545 T NON-COM 

(T) .682 .326 .355 .000 80.02 4 (H2-1 

546 T NON-COM 

(T) .682 .326 .355 .000 .00 4 (H2-1 

547 T NON-COM 

(T) .524 .209 .315 .000 80.02 4 (H2-1 

548 T NON-COM 

(T) .524 .210 .315 .000 .00 4 (H2-1 

553 G NON-COM 

(C) .943 .750 .193 .000 .00 2 (Hl-1 

554 G NON-COM 

(C) 1.328 .985 .344 .000 160.00 2 (Hl-1 

C-81 
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Truss Tl Hangars 4 3 and 47 Avg. Wind 

AISC SPECIFICATIONS, ASD 1989 
AXIAL LOAD & BIAXIAL MOMENT INTERACTION STRESS CHECK 

ELEM  SECTION  CHK  STRESS = AXL + B33 + B22  STATION COMBO  AISC     SECTION 
ID  TYPE    TYPE   RATIO LOCATION    NO  EQUATION    TYPE 

555 T 

556 T . 

557 T 

561 G 

562 G 

563 G 

564 G 

569 T 

570 T 

571 G 

577 G 

{in} 

(C) 1.011 .820 .191 .000 .00 2 (Hl-1) 

(C) 1.013 .809 .204 .000 160.00 2 (Hl-1) 

(C) .724 .573 .150 .000 160.00 2 (Hl-1) 

(C) .574 .480 .095 .000 160.00 1 (Hl-1) 
(T) .645 .582 .063 .000 .00 4 (H2-1) 

(C) .840 .713 .127 .000 .00 1 (Hl-1) 
(T) 1.009 .956 .053 .000 80.00 4 (H2-1) 

(C) .855 .713 .142 .000 160.00 1 (Hl-1) 
(T) 1.007 .956 .051 .000 80.00 4 (H2-1) 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON- COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 
NON-COM 
NON-COM 
NON-COM 

(T) .684  .634  .050  .000   160.00     4  (H2-1) 

(C) .566  .456  .110  .000      .00     4  (Hl-1) 

(C) .543  .442  .100  .000      .00     4  (Hl-1) 

(C) .613  .499  .115  .000      .00     4  (Hl-1) 

(C) .609  .609  .000  .000      .00     3  (Hl-1) 
(T) .596  .596  .000  .000      .00     2  (H2-1) 

578 G kl/r > 200 
(C) .568  .568  .000  .000      .00     3  (Hl-1) 

579 G kl/r > 200 
580 G kl/r > 200 
581 G kl/r > 200 
582 G kl/r > 200 
583 G kl/r > 200                                  NON-COM 

(C) .960  .960  .000  .000      .00     3  (Hl-1) 

584 G kl/r > 200 
(C) 1.457 1.457  .000  .000      .00     3  (Hl-1) 

585 G kl/r > 200 
(C) 1.339 1.339  .000  .000      .00     1  (Hl-1) 
(T) .512  .512  .000  .000      .00     2  (H2-1) 

586 G kl/r > 200 
(C) 1.302 1.302  .000  .000      .00     1  (Hl-1) 

587 G kl/r > 200 
(C) 1.337 1.337  .000  .000      .00     1  (Hl-1) 
(T) .574  .574  .000  .000      .00     4  (H2-1) 

589 G , , ,X 
(C) 1.811 1.811  .000  .000      .00     1  (Hl-1) 
(T) .514  .514  .000  .000      .00     4  (H2-1) 

590 G kl/r > 200 
(C) 1.724 1.724  .000  .000      .00     1  (Hl-1) 

NON-COM 

NON-COM 

NON-COM 

NON- COM 

NON-COM 

NON-COM 

C-82 



CSI  /  SAP90  -  -  FINITE  ELEMENT  ANALYSIS  OF  STRUCTURES  PAGE   25 
SAP90_FILE:tl-47/SAPSTL_FILE:asd.STL 

Truss Tl Hangars 43 and 47 Avg. Wind 

AISC SPECIFICATIONS, ASD 1989 
AXIAL LOAD & BIAXIAL MOMENT INTERACTION STRESS CHECK 

ELEM  SECTION  CHK  STRESS = AXL + B33 + B22  STATION COMBO  AISC     SECTION 
RATIO LOCATION    NO  EQUATION    TYPE 

{in} 
kl/r > 200 NON-COM 

1.966 1.966  .000  .000      .00     1  (Hl-1) 
kl/r > 200 NON-COM 

1.967 1.967  .000  .000      .00     1  (Hl-1) 
kl/r > 200 NON-COM 

1.293 1.293  .000 .000     .00    1  (Hl-1) 
kl/r > 200 NON-COM 
kl/r > 200 NON-COM 
kl/r > 200 NON-COM 
kl/r > 200 NON-COM 

1.141 1.141  .000 .000      .00     1  (Hl-1) 
kl/r > 200 NON-COM 

1.263 1.263  .000 .000      .00     1  (Hl-1) 
NON-COM 

1.345 1.345  .000 .000      .00     1  (Hl-1) 
kl/r > 200 NON-COM 
kl/r > 200 NON-COM 
kl/r > 200 NON-COM 
kl/r > 200 NON-COM 
kl/r > 200 NON-COM 
kl/r > 200 NON-COM 
kl/r > 200 NON-COM 
kl/r > 200 NON-COM 
kl/r > 200 NON-COM 
kl/r > 200 NON-COM 
kl/r > 200 NON-COM 
kl/r > 200 NON-COM 
kl/r > 200 NON-COM 
kl/r > 200 NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 
(C)   1.071  .806  .264  .000   121.67     2  (Hl-1) 

715  T fa > Fe NON-COM 

C-83 

ID TYPE TYPE 

591 G 
(C) 

592 G 
(C) 

593 G 
(C) 

594 G 
595 G 
596 G 
597 G 

(C) 
598 G 

(C) 
599 • G 

(C) 
601 T 
603 T 
604 T 
605 T 
606 T 
607 T 
608 T 
609 T 
611 T 
612 T 
618 T 
619 T 
620 T 
621 T 
701 T 

(C) 
702 T 

(C) 
703 T 

(C) 
704 T 

(C) 
705 T 

(C) 
706 T 

(C) 
707 T 

(C) 
708 T 

(C) 
713 T 

(C) 
714 T 

1.605   1.407      .198 .000 113.14 2 (Hl-1) 

1.547   1.361      .185 .000 .00 2 (Hl-1) 

1.342   1.234      .107 .000 114.32 2 (Hl-1) 

1.299   1.195      .104 .000 .00 2 (Hl-1) 

4.218   1.280   2.938 .000 115.52 2 (Hl-1) 

2.253   1.187   1.066 .000 .00 2 (Hl-1) 

1.079      .760      .319 .000 116.73 4 (Hl-1) 

.926      .683      .242 .000 .00 4 (Hl-1) 

.989      .751      .238 .000 .00 2 (Hl-1) 
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Truss Tl Hangars 43 and 47 Avg. Wind 

AISC SPECIFICATIONS, ASD 1989 
AXIAL LOAD & BIAXIAL MOMENT INTERACTION STRESS CHECK 

ELEM SECTION CHK STRESS = AXL + B33 + B22 STATION ( 20MBO AISC SECTION 

ID TYPE TYPE RATIO LOCATION 
{in} 

NO EQUATION TYPE 

716 T fa > Fe NON-COM 

717 T fa > Fe NON-COM 

718 T fa > Fe NON-COM 

719 T fa > Fe NON-COM 

720 T fa > Fe NON-COM 

721 T NON-COM 

(C) 2.591 1.845 .746 .000 .00 4 (Hl-1) 

722 T NON-COM 

(C) 2.585 1.843 .742 .000 126.77 4 (Hl-1) 

723 T NON-COM 

(C) 4.040 1.639 2 .401 .000 .00 4 (Hl-1) 

724 T NON-COM 

(C) 4.797 1.665 3 .132 .000 128.06 4 (Hl-1) 

725 T NON-COM 

(C) 2.202 1.442 .760 .000 128.06 4 (Hl-1) 

(T) .717 .656 .061 .000 96.05 1 (H2-1) 

726 T NON-COM 

(C) 2.100 1.410 .690 .000 .00 4 (Hl-1) 

(T) .718 .657 .061 .000 32.02 1 (H2-1) 

727 T NON-COM 

(C) 2.038 1.618 .420 .000 126.77 4 (Hl-1) 

(T) .626 .574 .052 .000 126.77 1 (H2-1) 

728 T NON-COM 

(C) 2.026 1.611 .415 .000 .00 4 (Hl-1) 

(T) .638 .586 .052 .000 .00 1 (H2-1) 

729 T fa > Fe NON-COM 

730 T fa > Fe NON-COM 

731 T fa > Fe NON-COM 

732 T fa > Fe NON-COM 

733 T fa > Fe NON-COM 

734 T fa > Fe NON-COM 

735 T NON-COM 

(C) .777 .613 .164 .000 121.67 4 (Hl-1) 

736 T NON-COM 

(C) .707 .556 .152 .000 .00 4 (Hl-1) 

741 T NON-COM 

(C) .618 .485 .133 .000 .00 4 (Hl-1) 

742 T NON-COM 

(C) .734 .573 .161 .000 116.73 4 (Hl-1) 

743 T NON-COM 

(C) 1.315 .963 .351 .000 .00 4 (Hl-1) 

744 T NON-COM 

(C) 1.434 1.019 .414 .000 115.52 4 (Hl-1) 

745 T NON-COM 

(C) .899 .835 .064 .000 .00 4. (Hl-1) 

746 T NON-COM 

(C) .926 .860 .065 .000 114.32 4 (Hl-1) 

747 T NON-COM 

(C) .980 .896 .084 .000 .00 . 4 (Hl-1) 

(T) .543 .524 .019 

C-84 

.000 56.57 1 (H2-1) 
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Truss Tl Hangars 43 and 47 Avg. Wind 

AISC SPECIFICATIONS, ASD 1989 
AXIAL LOAD & BIAXIAL MOMENT INTERACTION STRESS CHECK 

ELEM SECTION CHK  STRESS = AXL + B33 + B22  STATION COMBO AISC 
ID TYPE 

748 T 

805 W18X46 

808 W18X46 

809 W24X68 

812 W24X68 

817 W18X65 

820 • W18X76 

821 W18X76 

835 W18X46 

838 W18X46 

859 W24X68 

862 W24X68 

867 W18X65 

868 W18X65 

871 W18X76 

872 W18X76 

TYPE   RATIO 

(C) 
(T) 

(T) 

(T) 

(C) 

(C) 

(T) 

(C) 
(T) 

(T) 

(C) 
(T) 

(C) 

(T) 

(T) 

(C) 

(C) 

(C) 
(T) 

(T) 

1.015 
.542 

.929  .086  .000 

.522  .019  .000 

.615 .045 .570 .000 

.793 .045 .748 .000 

.666 .026 .640 .000 

1.014 .026 .987 .000 

.743 .017 .726 .000 

1.031 .098 .933 .000 
.632 .086 .546 .000 

.581 .123 .457 .000 

.727 

.585 
.056  .671 
.061  .524 

.728 .056  .673 

.672 .013  .658 

.965 .013  .952 

.883 .086 

.520 .025 

.000 

.000 

.000 

.000 

.000 

797  .000 

495  .000 

.643  .078 

.790  .086 
.565  .000 
.704  .000 

.556  .098  .458 .000 

LOCATION 
{in} 

113.14 
56.57 

.00 

78.00 

.00 

78.00 

180.50 

180.50 
180.50 

.00 

.00 

.00 

78.00 

.00 

78.00 

180.50 

.00 

180.50 
180.50 

.00 

SECTION 
NO  EQUATION    TYPE 

NON-COM 

4  (Hl-1 
1  (H2-1 

2 

2 

1 

1 

1 

1 
2 

4 

1 
4 

1 

1 

1 

2 

1 

(H2-1 

(H2-1 

(HI-3 

(Hl-3 

(H2-1 

(Hl-3 
(H2-1 

(H2-1 

(Hl-3 
(H2-1 

(Hl-3 

(H2-1 

(H2-1 

(Hl-3 

(Hl-3 

1 (Hl-3 
2 (H2-1 

4  (H2-1) 

COMPACT 

COMPACT 

COMPACT 

COMPACT 

COMPACT 

COMPACT 

COMPACT 

COMPACT 

COMPACT 

COMPACT 

COMPACT 

COMPACT 

COMPACT 

COMPACT 

COMPACT 

C-85 



Truss Tl Hangars 43 and 47       Maximum Wind 

c SAP90 INPUT 

syst« am 
L=10 

C 
C 
joints 

C Truss Joints Tl 

501 x=0 z=0 y=240 

549 x=3840 z=0 y=240 g=501,549, 2 

551 x=0 z=160 y=240 

575 x=1920 z=200 y=240 g=551,575, 1 

599 x=3840 z = 160 y=240 g=575,599 1 

602 x=80 z=80 

612 x=880 z=88.333 g=602,612 2 

614 x=1040 z=91.6667  y=240 

624 x=1840 z=100 y=240 g=614,624 2 

626 x=2000 z=100 y=240 

636 x=2800 z=91.6667   y=240 g=626,636 2 

638 x=2960 z=88.3333   y=240 

648 x=3760 z=80 y=24 0 g=638,648 ,2 

C Bracing Frame i Joints Tl 

653 x=-312 z=-43 y=240 

657 x=0 z=-43 y=24 0 g= 653,657,1 

659 x=-312 z=-203.5 y=24 0 

663 x=0 z=-203.5 y=240 g= 659,663,1 

665 x=-312 z=-384 y=240 

667 x=0 z=-384 y=240 

674 x=3840 z=-43 y=240 

678 x=4152 z=-43 y=24 0 g= 674,678,1 

679 x=3840 z=-203.5 y=240 

683 x=4152 z=-203.5 y=240 g= 679,683,1. 

685 x=3840 z=-384 y=240 

686 x=4152 z=-384 y=24 0 

restraints 

665 r=l,l. 1,0,0,0 

667 r=l,l, 1,0,0,0 

685 r=l,l, 1,0,0,0 

686 r=l,l, 1,0,0,0 

525 r=0,l. 1,0,0,0 

501 523 2 r =0,1,0,0, 0,0 

527 549 2 r =0,1,0,0, 0,0 

551 599 1 r =0,1,0,0, 0,0 

653 657 1 r =0,1,0,0, 0,0 

659 663 1 r =0,1,0,0, 0,0 

674 678 1 r =0,1,0,0, 0,0 

679 683 1 r =0,1,0,0, 0,0 

frame 
nm=56 nl=13 z=-l,0,0,0,0,0,0,0,0,0 
1 sh=wl8x76 w=.006333  E=29000 
2 sh=218x6xl/2-3      w=.0038333 
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3 sh=216x6x3/8-3 w= .00248333 
4 sh=213x3.5x5/16-3 w= .0011 
5 sh=213x3xl/4-3 w= .00081667 
6 sh=216x3.5x5/16-3 w= .0016333 
7 sh=213x3x5/16-3 w= .00101667 
8 sh=2L3.5X2.5X5/16 3 w= .001008333 
9 sh=213x2.5xl/4-3 w= .00075 
10 sh=213x2x5/16-3 w= .0008333 
11 sh=216x6xl/2-3 w= .0030667 
12 sh=218x6xl/2-3 w= .0038333 
13 sh=214x3x5/16-3 w= .0012 
14 sh=216x4x3/8-3 w= .00205 
15 sh=215x3xl/4-3 w= .0011 
16 sh=215x3.5x5/16-3 w= .00145 
17 Sh=wl8x65 w= .00541667 
18 sh=w24x68 w= .005667 
19 sh=wl8x46 w= .0038333 
20 sh=wl8x65 w= .00541667 
21 sh=216x6x5/8-3 w= .0040333 
22 sh=213x2.5xl/4-3 w= .00075 
23 sh=w8xl8 w= .0015 . 
24 sh=wl2x22 w= .0018333 
25 sh=wl0x22 w= .0018333 
26 sh=wl4x30 w= .0025 
27 sh=w8x31 w= .00258333 
28 sh=wl2x26 w= .0021667 
29 sh=wl0xl2 w= .001 
30 sh=wl0x22 w= .0018333 
31 sh=14x3xl/4 w= .00048333 
32 sh=13.5x2.5x1/4 w= .000408333 
33 sh=215x3.5x3/8-3 w= .0017333 
34 sh=wl4x90 w= .0075 
35 sh=wl4xl45 w= .01208333 
36 sh=w33x201 w= .01675 
37 sh=217x4xl/2 w= .00298 
38 sh=wl4x74 w= .0061667 
39 sh=wl4x43 w= .00358333 
40 Sh=215x3x5/16 w= .0013667 
41 sh=sl2x50 w= .0041667 
42 sh=wl4x61 w= .00508333 
43 sh=w6xl6 w= .001333 
44 sh=213x2.5xl/4-3 w= .00075 
45 sh=mcl2x31 w= .00258333 
46 sh=mcl2x31 w= .00258333 
47 sh=mcl2x31 w= .00258333 
48 sh=216x3.5x3/8-3 w= .00195 
49 sh=215x3x5/16-3 w= .0013667 
50 sh=215x5x3/8 w= 00205 
51 sh=13x2.5x1/4 w= 000375 
52 sh=13x2xl/4 w= 000341667 
53 sh=wl4x30 w= 0025 
54 sh=215x3.5x5/16-3 w= 00145 
55 sh=wl4x34 w= 0028333 
56 sh-14x3x5/16 w= 0006 
C Live Load on braced frames 
1 wg=0,0,-.1667     : 100 psf---Tl 
C Slab load on braced frames 
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2 wg= 0,0, - .08333 :150pcfx4 in. - --Tl 

C Roof Dead Loads 
3 wg= 0,0,- .005 
C Roof Live Loads 
4 wg= 0,0, ■ .033333 
C Wind Span Loads 
5 wg= .09667,0,0 
6 wg= .101667,0 0 
7 wg= .006667,0 0 
8 wg= -.02333,0 0 
9 wg= -.12,0,0 
10 wg=-.03,0,0 
11 wg=.03 0,0 
12 wg=-.14333, 3,0 
13 wg=.14333,0 ,0 

C Truss Elements Tl- b 

588 525 575 m=42 lp=2,0 

C Bottom Chord (3 axis --- +Y) 

551 501 503 m=3 lp=-2,0 lr=l,0,0,0,0,0 

552 503 505 m=3 lp=-2,0 

553 505 507 m=3 lp=-2,0 

554 507 509 m=3 lp=-2,0 

555 509 511 m=ll lp=-2,0 

556 511 513 m=ll lp=-2,0 

557 513 515 m=ll lp=-2,0 

558 515 517 m=ll lp=-2,0 

559 517 519 m=3 lp=-2,0 

560 519 521 m=3 lp=-2,0 

561 521 523 m=3 lp=-2,0 

562 523 525 m=3 lp=-2,0 lr=0,1,0,0,0,0 

563 525 527 m=3 lp=-2,0 lr=l,0,0,0,0,0 

564 527 529 m=3 lp=-2,0 

565 529 531 m=3 lp=-2,0 

566 531 533 m=3 lp=-2,0 

567 533 535 m=ll lp=-2,0 

568 535 537 m=ll lp=-2,0 

569 537 539 m=ll lp=-2,0 

570 539 541 m=ll lp=-2,0 

571 541 543 m=3 lp=-2,0 

572 543 545 m=3 lp=-2,0 

573 545 547 m=3 lp=-2,0 

574 547 549 m=3 lp=-2,0 lr=0,1,0,0,0,0 

C Main 1 Diagonal Bottom Section 

702 602 503 m=4 lp=2,0 lr=0,1,0,0,0,0 

704 604 505 m=7 lp=2,0 lr=0,1,0,0,0,0 

706 606 507 m=8 lp=2,0 lr=0,1,0,0,0,0 

708 608 509 m=9 lp=2,0 lr=0,1,0,0,0,0 

710 610 511 m=10 lp=2,0 lr=0,1,0,0,0,0 

712 612 513 m=13 lp=2,0 lr=0,1,0,0,0,0 

713 614 513 m=13 lp=-2,0 lr=0,1,0,0,0,0 

715 616 515 m=10 lp=-2,0 lr=0,1,0,0,0,0 

717 618 517 m=8 lp=-2,0 lr=0,1,0,0,0,0 

719 620 519 m=13 lp=-2,0 lr=0,1,0,0,0,0 

721 622 521 m=15 lp=-2,0 lr=0,1,0,0,0,0 

723 624 523 m=16 lp=-2,0 lr=0,1,0,0,0,0 

726 626 527 m=16 lp=2,0 lr=0,1,0,0,0,0 

• 728 628 529 m=15 lp=2,0 lr=0,1,0,0,0,0 
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730 630 531 m=13 lp=2,0 
732 632 533 m=8 lp=2,0 
734 634 535 m=10 lp=2,0 
736 636 537 m=13 lp=2,0 
737 638 537 m=13 lp=- 2,0 
739 640 539 m=10 lp=-2,0 
741 642 541 m=9 lp=-2,0 
743 644 543 m=8 lp=-2,0 
745 646 545 m=7 lp=-2,0 
747 648 '547 m=4 lp=-2,0 
C Main Diagonal 
701 551 602 m=4 lp=2,0 
703 553 604 m=7 lp=2,0 
705 555 606 m=8 lp=2,0 
707 557 608 m=9 lp=2,0 
709 559 610 m=10 lp=2,0 
711 561 612 m=13 lp=2,0 
714 565 614 m=13 lp=-2,0 
716 567 616 m=10 lp=-2,0 
718 569 618 m=8 lp=-2,0 
720 571 620 m=13 lp=-2,0 
722 573 622 m=15 lp=-2,0 
724 575 624 m=16 lp=-2,0 
725 575 626 m=16 lp=2,0 
727 577 628 m=15 lp=2,0 
729 579 630 m=13 lp=2,0 
731 581 632 m=8 lp=2,0 
733 583 634 m=10 lp=2,0 
735 585 636 m=13 lp=2,0 
738 589 638 m=13 lp=-2,0 
740 591 640 m=10 lp=-2,0 
742 593 642 m=9 lp=-2,0 
744 595 644 m=8 lp=-2,0 
746 597 646 m=7 lp=-2,0 
748 599 648 m=4 lp=-2,0 
C Diagonal Brace 
626 553 602 m=5 lp=2,0 
627 555 604 m=5 lp=2,0 
628 557 606 m=5 lp=2,0 
629 559 608 m=5 lp=2,0 
630 561 610 m=5 lp=2,0 
631 563 612 m=5 lp=2,0 
632 563 614 m=5 lp=-2,0 
633 565 616 m=5 lp=-2,0 
634 567 618 m=5 lp=-2,0 
635 569 620 m=5 lp=-2,0 
636 571 622 m=5 lp=-2,0 
637 573 624 m=5 lp=-2,0 
638 577 626 m=5 lp=2,0 
639 579 628 m=5 lp=2,0 
640 581 630 m=5 lp=2,0 
641 583 632 m=5 lp=2,0 
642 585 634 m=5 lp=2,0 
643 587 636 m=5 lp=2,0 
644 587 638 m=5 lp=-2,0 
645 589 640 m=5 lp=-2,0 
646 591 642 m=5 lp=-2,0 

lr=0,1,0,0,0,0 
lr=0,1,0,0,0,0 
lr=0,1,0,0,0,0 
lr=0,1,0,0,0,0 
lr=0,1,0,0,0,0 
lr=0,1,0,0,0,0 
lr=0,1,0,0,0,0 
lr=0,1,0,0,0,0 
lr=0,1,0,0,0,0 
lr=0,1,0,0,0,0 

) section 
lr=l,0,0,0,0,0 
lr=l,0,0,0,0,0 
lr=l,0,0,0,0,0 
lr=l,0,0,0,0,0 
lr=l,0,0,0,0,0 
lr=l,0,0,0,0,0 
lr=l,0,0,0,0,0 
lr=l,0,0,0,0,0 
lr=l,0,0,0,0,0 
lr=l,0,0,0,0,0 
lr=l,0,0,0,0,0 
lr=l,0,0,0,0,0 
lr=l,0,0,0,0,0 
lr=l,0,0,0,0,0 
lr=l,0,0,0,0,0 
lr=l,0,0,0,0,0 
lr=l,0,0,0,0,0 
lr=l,0,0,0,0,0 
lr=l,0,0,0,0,0 
lr=l,0,0,0,0,0 
lr=l,0,0,0,0,0 
lr=l,0,0,0,0,0 
lr=l,0,0,0,0,0 
lr=l,0,0,0,0,0 

lr=l,1,0,0,0,0 
lr=l,1,0,0,0,0 
lr=l,1,0,0,0,0 
lr=l,1,0,0,0,0 
lr=l,1,0,0,0,0 
lr=l,1,0,0,0,0 
lr=l,1,0,0,0,0 
lr=l,1,0,0,0,0 
lr=l,1,0,0,0,0 
lr=l,1,0,0,0,0 
lr=l,1,0,0,0,0 
lr=l,1,0,0,0,0 
lr=l,1,0,0,0,0 
lr=l,1,0,0,0,0 
lr=l,1,0,0,0,0 
lr=l,1,0,0,0,0 
lr=l,1,0,0,0,0 
lr=l,1,0,0,0,0 
lr=l,1,0,0,0,0 
lr=l,1,0,0,0,0 
lr=l,1,0,0,0,0 
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647 593 644 m=5  lp=-2,0     lr=l,1,0,0,0,0 
648 595 646 m=5  lp=-2,0    lr=l,1,0,0,0,0 
649 597 648 m=5  lp=-2,0    lr=l,1,0,0,0,0 
C Vertical Brace 
601 602 552 m=5  lp=2,0      lr=l,1,0,0,0,0 
602 604 554 m=5  lp=2,0      lr=l,1,0,0,0,0 
603 606 556 m=5  lp=2,0      lr=l,1,0,0,0,0 
604 608 558 m=5  lp=2,0      lr=l,1,0,0,0,0 
605 610 560 m=5  lp=2,0      lr=l,1,0,0,0,0 
606 612 562 m=5  lp=2,0      lr=l,1,0,0,0,0 
607 614 564 m=5  lp=2,0      lr=l,1,0,0,0,0 
608 616 566 m=5  lp=2,0      lr=l,1,0,0,0,0 
609 618 568 m=5  lp=2,0      lr=l,1,0,0,0,0 
610 620 570 m=5  lp=2,0      lr=l,1,0,0,0,0 
611 622 572 m=5  lp=2,0      lr=l,1,0,0,0,0 
612 624 574 m=5  lp=2, 0     .lr=l, 1, 0, 0, 0, 0 
613 626 576 m=5  lp=-2,0    lr=l,1,0,0,0,0 
614 628 578 m=5  lp=-2,0    lr=l,1,0,0,0,0 
615 630 580 m=5  lp=-2,0    lr=l,1,0,0,0,0 
616 632 582 m=5  lp=-2,0    lr=l,1,0,0,0,0 
617 634 584 m=5  lp=-2,0     lr=l,1,0,0,0,0 
618 636 586 m=5  lp=-2,0     lr=l,1,0,0,0,0 
619 638 588 m=5  lp=-2,0     lr=l,1,0,0,0,0 
620 640 590 m-5  lp=-2,0     lr=l,1,0,0,0,0 
621 642 592 m=5  lp=-2,0     lr=l,1,0,0,0,0 
622 644 594 m=5  lp=-2,0     lr=l,1,0,0,0,0 
623 646 596 m=5  lp=-2,0     lr=l,1,0,0,0,0 
624 648 598 m=5  lp=-2,0     lr=l,1,0,0,0,0 
C Top Chord (3 axis ) 
501 551 552 m=2  lp=2,0      lr=l,0,0,0,0,0 
502 552 553 m=2  lp=2,0 
503 553 554 m=2  lp=2,0 
504 554 555 m=2  lp=2,0 
505 555 556 m=2  lp=2,0 
506 556 557 m=2  lp=2,0 
507 557 558 m=2  lp=2,0 
508 558 559 m=2  lp=2,0 
509 559 560 m=12 lp=2,0 
510 560 561 m=12 lp=2,0 
511 561 562 m=12 lp=2,0 
512 562 563 m=12 lp=2,0 
513 563 564 m=12 lp=2,0 
514 564 565 m=12 lp=2,0 
515 565 566 m=12 lp=2,0 
516 566 567 m=12 lp=2,0 
517 567 568 m=2  lp=2,0 
518 568 569 m=2  lp=2,0 
519 569 570 m=2  lp=2,0 
520 570 571 m=2  lp=2,0 
521 571 572 m=2  lp=2,0 
522 572 573 m=2  lp=2,0 
523 573 574 m=2  lp=2,0 
524 574 575 m=2  lp=2,0    lr=0,1,0,0,0,0 
525 575 576 m=2  lp=2,0    lr=l,0,0,0,0,0 
526 576 577 m=2  lp=2,0 
527 577 578 m=2  lp=2,0 
528 578 579 m=2  lp=2,0 
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529 579 580 m=2 lp=2,0 
530 580 581 m=2 lp=2,0 
531 581 582 m=2 lp=2,0 
532 582 583 m=2 lp=2,0 
533 583 584 m=12 lp=2,0 
534 584 585 m=12 lp=2,0 
535 585 586 m=12 lp=2,0 
536 586 587 m=12 lp=2,0 
537 587 588 m=12 lp=2,0 
538 588 589 m=12 lp=2,0 
539 589 590 m=12 lp=2,0 
540 590 591 m=12 lp=2,0 
541 591 592 m=2 lp=2,0 
542 592 593 m=2 lp=2,0 
543 593 594 m=2 lp=2,0 
544 594 595 m=2 lp=2,0 
545 595 596 m=2 lp=2,0 
546 596 597 m=2 lp=2,0 
547 597 598 m=2 lp=2,0 
548 598 599 m=2 lp=2,0 lr=0,1,0,0,0,0 
C South Vertical Member 
576 501 551 m=l lp=2,0 nsl=0,0,6,8,0,0,0,10. 12,0 \ 

lr=l,1,0,0,0,0 
577 503 553 m=6 lp=2,0 lr=l,1,0,0,0,0 
578 505 555 m=6 lp=2,0 lr=l,1,0,0,0,0 
579 507 557 m=6 lp=2,0 lr=l,1,0,0,0,0 
580 509 559 m=6 lp=2,0 lr=l,1,0,0,0,0 
581 511 561 m=6 lp=2,0 lr=l,1,0,0,0,0 
582 513 563 m=6 lp=2,0 lr=l,1,0,0,0,0 
583 515 565 m=6 lp=2,0 lr=l,1,0,0,0,0 
584 517 567 m=6 lp=2,0 lr=l,1,0,0,0,0 
585 519 569 m=6 lp=2,0 lr=l,1,0,0,0,0 
586 521 571 m=14 lp=2,0 lr=l,1,0,0,0,0 
587 523 573 m=14 lp=2,0 lr=l,1,0,0,0,0 
589 527 577 m=14 lp=-2,0 lr=l,1,0,0,0,0 
590 529 579 m=14 lp=-2,0 lr=l,1,0,0,0,0 
591 531 581 m=6 lp=-2,0 lr=l,1,0,0,0,0 
592 533 583 m=6 lp=-2,0 lr=l,1,0,0,0,0 
593 535 585 m=6 lp=-2,0 lr=l,1,0,0,0,0 
594 537 587 m=6 lp=-2,0 lr=l,1,0,0,0,0 
595 539 589 m=6 lp=-2,0 lr=l,1,0,0,0,0 
596 541 591 m=6 lp=-2,0 lr=l,1,0,0,0,0 
597 543 593 m=6 lp=-2,0 lr=l,1,0,0,0,0 
598 545 595 m=6 lp=-2,0 lr=l,1,0,0,0,0 
599 547 597 m=6 lp=-2,0 lr=l,1,0,0,0,0 
600 549 599 m=l lp=2,0 nsl=0,0,7,9,0,0,0( 

lr=l,1,0,0,0,0 
12 ,13, 0 \ 

C Bracing Frame Elements 
805 653 654 m=19 lp=2,0 nsl=3,0,0,0,0,4, 0, 0,0, 0 
806 654 655 m=19 lp=2,0 nsl=3,0,0,0,0,4 0, 0,0, 0 
807 655 656 m=19 lp=2,0 nsl=3,0,0,0,0,4 0, 0,0, 0 
808 656 657 m=19 lp=2,0 nsl=3,0,0,0,0,4, 0, 0,0, 0 
809 659 660 m=18 lp=2,0 nsl=2,1,0,0,0,0, 0, 0,0, 0 

810 660 661 m=18 lp=2,0 nsl=2,1,0,0,0,0, 0, 0,0, 0 
811 661 662 m=18 lp=2,0 nsl=2,1,0,0,0,0 0, 0,0, 0 
812 662 663 m=18 lp=2,0 nsl=2,1,0,0,0,0 0, 0,0, 0 
817 665 659 m=20 lp=2,0 nsl=0,0,5,8,0,0,0 1C >,12, 0 
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818 659 653 m=20 lp=2,0 

820 667 663 m=l lp=2,0 

821 663 657 m=l lp=2,0 

822 657 501 m=l lp=2,0 

835 674 675 m=19 lp=2,0 

836 675 676 m=19 lp=2,0 

837 676 677 m=19 lp=2,0 

838 677 678 m=19 lp=2,0 

859 679 680 m=18 lp=2,0 

860 680 681 m=18 lp=2,0 

861 681 682 m=18 lp=2,0 

862 682 683 m=18 lp=2,0 

867 686 683 m=20 lp=2,0 

868 683 678 m=20 lp=2,0 

871 685 679 m=l lp=2,0 

872 679 674 m=l lp=2,0 

873 674 549 m=l lp=2,0 

nsl=0,0,5,8,0,0,0,10,12,0 

nsl=0,0,5,8,0,0,0,10,12,0 
nsl=3,0,0,0,0,4,0,0,0,0 
nsl=3,0,0,0,0,4,0,0,0,0 
nsl=3,0,0,0,0,4,0,0,0,0 
nsl=3,0,0,0,0,4,0,0,0,0 
nsl=2,1,0,0,0,0,0,0,0,0 
nsl=2,1,0,0,0,0,0,0,0,0 
nsl=2,1,0,0,0,0,0,0,0,0 
nsl=2,1,0,0,0,0,0,0,0,0 

nsl=0,0,7,9,0,0,0,11,13,0 
nsl=0,0,7,9,0,0,0,11,13,0 

nsl=0,0,7,9,0,0,0,11,13,0 

loads 
C Dead Loads 
551 599 48 1=1 f=0,0,-.752 
552 554 1 1=1 f=0,0, -1.474 

555 1=1 f=0,0, -1.664 

556 558 1 1=1 f=0,0, -1.474 

559 1=1 f=0,0, -1.664 

560 562 1 1=1 f=0,0. -1.474 

563 1=1 f=0,0, -1.904 

564 566 1 1=1 f=0,0. -1.474 

567 1=1 f=0,0. -1.664 

568 570 1 1=1 f=0,0, -1.474 

571 1=1 f=0,0, -1.664 

572 574 1 1=1 f=0,0, -1.474 

575 1=1 f=0,0, -2.920 

576 578 1 1=1 f=0,0. -1.474 

579 1=1 f=0,0. -1.664 

580 582 1 1=1 f=0,0, -1.474 

583 1=1 f=0,0, -1.664 

584 586 1 1=1 f=0,0. -1.474 

587 1=1 f=0,0. -1.904 

588 590 1 1=1 f=0,0, -1.474 

591 1=1 f=0,0, -1.664 

592 594 1 1=1 f=0,0, -1.474 

595 1=1 f=0,0, -1.664 

596 598 1 1=1 f=0,0, -1.474 

551 599 48 1=1 f=0,0, -.347 

555 559 4 1=1 f=0,0, -.557 

563 587 24 1=1 f=0,0, -.322 

567 571 4 1=1 f=0,0, - .557 

575 1=1 f=0,0. -.163 

579 583 4 1=1 f=0,0, -.557 

591 595 4 1=1 f=0,0. -.557 

509 517 8 1=1 f=0,0, -.355 . 

533 541 8 1=1 f=0,0, -.355 
C Live Loads 
501 549 48 1=2 f=0, 0, -1.066 

503 523 2 1=2 f=0, 0, -2.133 

527 547 2 1=2 f=0. 0, -2.133 
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C Wind I 
551       1=3 f=4,0,0 
551 1=3 f=0,0,1.73 
552 557 1  1=3 f=0,0,3.47 
558 1=3 f=0,0,1.67 
559 564 1  1=3 f=0,0,1.06 
565 598 1  1=3 f=0,0,-.4 
599        1=3 f=0,0,-.2 
C Wind II 
551        1=4 f=-.9,0,0 
551 1=4 f=0,0,6.27 
552 557 1   1=4 f=0,0,12.53 
558 1=4 f=0,0,10.73 
559 564 1   1=4 f=0,0,10.13 
565 598 1   1=4 f=0,0,8.67 
599 1=4 f=0,0,4.33 
C Point Loads 
503 523 2 1=5 f=0,0,-.5 
527 547 2 1=5 f=0,0,-.5 
C Roof Live Loads 
551 599 48  1=6 f=0,0,-1.333 
552 598 1   1=6 f=0,0,-2.6667 
C Crane Dead Loads for Down Force 
527 547 20  1=7 f=0,0,-2.6 
529 545 4   1=7 f=0,0, -2.6 
527 547 20  1=7 f=0,0,-.773 
529 545 16  1=7 f=0,0,-1.6 
533 541 8   1=7 f=0,0,-2.134 
505 523 18  1=7 f=0,0,-.552 
511 517 6   1=7 f=0,0,-.960 
C Wind III 
551 1=8 f=0,0,1.93 
552 557 1   1=8 f=0,0,3.87 
558 1=8 f=0,0,3.87 
559 564 1 1=8 f=0,0,3.87 
565 598 1 1=8 f=0,0,3.87 
599 1=8 f=0,0,1.93 
C Wind IV 
551 1=9 f=0,0,6.4 
552 557 1   1=9 f=0,0,12.8 
558 1=9 f=0,0,12.8 
559 564 1 1=9 f=0,0,12.8 
565 598 1 1=9 f=0,0,12.8 
599 1=9 f=0,0,6.4 
C Crane Dead Loads for Uplift 
505 523 6   1=10 f=0,0,-.333 
527 545 6   1=10 f=0,0,-.33 
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Truss Tl Hangars 43 and 47 Maximum Wind 

c SAPSTL   INPUT 
c 
CONTROL 
IX=0   IT=1   IL=2,6   ID=1,5,7,10   IU=E   IP=0   R= 

COMBO 
1 c=l,0,1,0,1,0,1,0,0,0 
2 c=l,0,0,1,1,0,0,0,0,1 
3 c=l,0,0,0,1,0,0,1,0,1 
4 c=l,0,0,0,1,0,0,0,1,1 

5,.5 

sections 
57 mn=s 
C 
58 mn=s 
as=4.5, 

59 mn=s 
as=2.97 

60 mn=s 
as=3.0, 

61 mn= s 
62 mn=s 
63 mn=s 
64 mn=s 
65 mn=s 
66 mn=s 
6 7  mn= s 
68 mn=s 
69 mn=s 
70 mn=s 
71 mn=s 
as=3.75 

72 mn=s 
as=8,8 

sh=t  e=29000   fy=36   t=8,12,.5,l 

sh=G e= 
4.5 z=l 
sh=g e= 
,2.97 z 
sh=g e= 
3.0 z=l 
sh=t e= 
sh=t 
sh=t 
sh=t 
sh=t 
sh=t 
sh=t 
sh=t 
sh=t e= 
sh=t e= 
sh=g 
,2.2 
sh=g 
z=30.1, 

e 
z 
e= 

29000 
2.7,1 
29000 
=9.03 
29000 
1.9,1 
29000 
29000 
29000 
29000 
29000 
29000 
29000 
29000 
29000 
29000 
29000 
9.7,5 
29000 
36.9 

fy=36 
5.9 t= 

fy=36 
,8.04 
fy=36 

5.4 t= 
fy=36 
fy=36 
fy=3 6 
fy=36 
fy=36 
fy=36 
fy=36 
fy=36 
fy=36 
fy=36 
fy=36 
.46 t= 
fy=36 

t=11.6 

a= 
8.7 
a= 
t 

a= 
9.1 
t= 
t= 
t= 
t= 
t= 
t 
t= 
t= 
t 
t 
a= 

7.9 
a= 

5,1 

8.72 
25,12 
5.74 
=9.23 
7.22 
3,11. 
3,4, . 
3,7, . 

6, . 
6, . 
6, . 
7, . 
12, 
5,5 

3,5,. 
3,4, . 
5.74 
8,7.3 
15.5 
6.38 

i=30.8 
.375 
i=28.0 
,10.8 
i=20.2 
0 
25, .5 
3125,. 
3125,. 
3125, . 
3125,. 
3125, . 
.5,1 
, .3125 
3125,. 
3125,. 
i=21.8 

,59.9 

,16.0 

,32.8 

625 
625 
625 
625 
625 

, .625 
625 
625 
,10.9 

:2L8x6xl/2 

\ 
:2L6x6x3/8 

\ 
:2L6x3.5x5/16-odd 

\ 
2L6x4x3/8-odd 
2L3x2xl/4 
2L3x3.5x5/16 
2L3x3x5/16 
2L4x3x5/16 
2L5x3x5/16 
2L5x3.5x5/16 
2L6x6xl/2 
2L3.5x2.5x5/16 ' 
2L3x2.5x5/16 
2L3x2x5/16 

\ 

i=97.3,185 \ 
:2L6x3.5x5/16 

:2L8x8xl/2 

frame 
501 548 
551 554 
559 566 
571 574 
577 579 
580 585 
586 587 
588 
589 590 
591 596 
597 599 
601 649 
711 714 
719 720 
721 722 
723 726 
727 728 
729 730 
735 738 

=57 
=58 
=58 
= 58 
=71 
= 59 
= 60 
= 1,1 
=60 
=59 
= 71 
= 61 
=64 
=64 
=65 
= 66 
= 65 
= 64 
=64 

C-94 



555 558 1 m=67 
567 570 1 m=67 
701 702 1 m=66 
703 704 1 m=65 
705 706 1 m=68 
707 708 1 m=69 
715 716 1 m=70 
717 718 1 m=68 
731 732 1 m=68 
733 734 1 m=70 
741 742 1 m=69 
743 744 1 m=68 
745 746 1 m=65 
747 748 1 m=66 
805 812 1 1=1, 001 
835 838 1 1=1, 001 
859 862 1 1=1, 001 
817 818 1 1=1, 001 
820 1=1, 001 
871 1=1, 001 
867 868 1 1=1, 001 

C-95 



Truss Tl Hangars 43 and 47 Retrofit: None 
Maximum Wind 

CSI     /     SAP90      - 

Truss  Tl  Hangars  43  and 47 

FINITE  ELEMENT  ANALYSIS  OF  STRUCTURES  PAGE   22 
SAP90_FILE:tl-47/SAPSTL_FILE:asd.STL 

AISC SPECIFICATIONS, ASD 1989 
AXIAL LOAD & BIAXIAL MOMENT INTERACTION STRESS CHECK 

ELEM  SECTION  CHK  STRESS = AXL + B33 + B22  STATION COMBO  AISC     SECTION 

ID TYPE 

501 T 

502 T 

503 T 

504 T 

505 T 

506 T 

507 T 

508 T 

509 T 

510 T 

511 T 

512 T 

513 T 

514 T 

515 T 

516 T 

517 T 

518 T 

519 T 

520 T 

521 T 

522 T 

523 T 

524 T 

525 T 

TYPE   RATIO 

(T) 

(T) 

(T) 

(T) 

(T) 

(T) 

(T) 

(T) 

(T) 

(T) 

(T) 

(T) 

(T) 

(T) 

(T) 

(T) 

(T) 

(T) 

(T) 

(T) 

(C) 

(C) 

(C) 

(C) 

(C) 

1.104 

1.103 

1.160 

1.159 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.847      .336 .511 

.847      .336 .511 

.540 .564 

.539 .564 

.679 .481 

.678 .481 

1.150      .747 .403 

1.150      .747 .403      .000 

1.028      .754 .274      .000 

1.028      .754 .274      .000 

.889      .698 .190      .000 

.888      .698 .190      .000 

1.082      .694 .387      .000 

.694 .387      .000 1.081 

1.154 

1.154 

1.028 

1.027 

.801 

.577 .577 .000 

.576 .577 .000 

.408 .621 .000 

.407 .621 .000 

.190 .611 .000 

.800  .189 .611 .000 

.755  .088 .667 .000 

.790  .089 .701 .000 

1.167  .426 .741 .000 

.918  .427 .492 .000 

.918  .426 .492 .000 

C-96 

LOCATION 
{in} 

80.02 

.00 

80.02 

.00 

80.02 

.00 

80.02 

.00 

80.02 

.00 

80.02 

.00 

80.02 

.00 

80.02 

.00 

80.02 

.00 

80.02 

.00 

80.02 

80.02 

.00 

.00 

80.02 

NO  EQUATION    TYPE 

NON-COM 
4 (H2-1 

4 (H2-1 

4 (H2-1 

4 (H2-1 

(H2-1 

(H2-1 

(H2-1 

(H2-1 

(H2-1 

(H2-1 

(H2-1 

4 (H2-1 

4 (H2-1 

(H2-1 

(H2-1 

(H2-1 

(H2-1 

(H2-1 

(H2-1 

(H2-1 

(Hl-3 

(Hl-3 

(Hl-1 

(Hl-1 

(Hl-1 

NON-COM 

NON- COM 

NON-COM 

NON-COM 

NON-COM 

.NON- COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON- COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 



CSI  /  SAP90  -  -  FINITE  ELEMENT  ANALYSIS  OF  STRUCTURES  PAGE   23 
SAP90_FILE:tl-47/SAPSTL_FILE:asd.STL 

Truss Tl Hangars 43 and 47 

AISC SPECIFICATIONS, ASD 1989 
AXIAL LOAD & BIAXIAL MOMENT INTERACTION STRESS CHECK 

ELEM  SECTION  CHK  STRESS = AXL + B33 + B22  STATION COMBO  AISC     SECTION 
ID  TYPE    TYPE   RATIO LOCATION    NO  EQUATION    TYPE 

{in} 
526 T NON-COM 

(C) 1.167 .426 .741 .000 80.02 4 (Hl-1) 

527 T NON-COM 

(C) .790 .089 .701 .000 .00 4 (Hl-3) 

528 T NON-COM 

(C) .755 .088 .667 .000 .00 4 (Hl-3) 

529 T NON-COM 

(T) .800 .189 .611 .000 80.02 4 (H2-1) 

530 T NON-COM 

(T) .801 .190 .611 .000 .00 4 (H2-1) 

531 T NON-COM 

(T) 1.028 .407 .621 .000 80.02 4 (H2-1) 

532 T NON-COM 

(T) 1.028 .408 .621 .000 .00 4 (H2-1) 

533 T NON-COM 

(C) .524 .322 .201 .000 80.02 1 (Hl-1) 
(T) 1.154 .577 .577 .000 80.02 4 (H2-1) 

534 T NON-COM 

(C) .524 .322 .201 .000 .00 1 (Hl-1) 
(T) 1.154 .577 .577 .000 .00 4 (H2-1) 

535 T NON-COM 

(C) .511 .370 .140 .000 80.02 1 (Hl-1) 
(T) 1.081 .694 .387 .000 80.02 4 (H2-1) 

536 T NON-COM 
(C) .511 .371 .140 .000 .00 1 (Hl-1) 
(T) 1.082 .694 .387 .000 .00 4 (H2-1) 

537 T NON-COM 
(T) .888 .698 .190 .000 80.02 4 (H2-1) 

538 T NON-COM 

(T) .889 .698 .190 .000 .00 4 (H2-1) 

539 T NON-COM 

(T) 1.028 .754 .274 .000 80.02 4 (H2-1) 

540 T NON-COM 

(T) 1.028 .754 .274 .000 .00 4 (H2-1) 

541 T NON-COM 

(C) .555 .381 .174 .000 80.02 1 (Hl-1) 
(T) 1.150 .747 .403 .000 80.02 4 (H2-1) 

542 T NON-COM 

(C) .555 .381 .174 .000 .00 1 (Hl-1) 
(T) 1.151 .747 .403 .000 .00 4 (H2-1) 

543 T NON-COM 

(C) .527 .334 .193 .000 80.02 1 (Hl-1) 
(T) 1.159 .678 .481 .000 80.02 4 (H2-1) 

544 T NON-COM 

(C) .527 .334 .193 .000 .00 1 (Hl-1) 
(T) 1.160 .679 .481 .000 .00 4 (H2-1) 

545 T NON-COM 

(T) 1.104 .539 .564 .000 80.02 4 (H2-1) 

546 T NON-COM 

(T) 1.104 .540 .564 .000 .00 4 (H2-1) 

C-97 



CSI     /     SAP90 

Truss  Tl  Hangars  43  and 47 

FINITE  ELEMENT  ANALYSIS  OF  STRUCTURES  PAGE   24 
SAP90_FILE:tl-47/SAPSTL_FILE:asd.STL 

AISC SPECIFICATIONS, ASD 1989 
AXIAL LOAD & BIAXIAL MOMENT INTERACTION STRESS CHECK 

ELEM  SECTION  CHK  STRESS = AXL + B33 + B22  STATION COMBO  AISC     SECTION 

ID  TYPE 

547  T 

TYPE   RATIO 

548 

553 

554 

555 

556 

557 

558  T 

561 G 

562 G 

563 G 

564 G 

567 T 

568 T 

569 T 

570 T 

571 G 

572 

577 

578 

579 
580 
581 
582 
583 

G 

G 

G 

G 
G 
G 
G 
G 

(T) 

(T) 

(C) 

(C) 

(C) 

(C) 

(C) 

(C) 

(C) 
(T) 

(C) 
(T) 

(C) 
(T) 

(T) 

(C) 

(C) 

(C) 

(C) 

(C) 

(C) 

(T) 

(T) 

.847 .336  .511 

.847 .337  .511 

1.003 .782  .220 

1.643 1.091 

1.241 .947 

1.285 .953 

000 

000 

000 

552  .000 

294  .000 

331  .000 

(C) 

.871  .662  .209 .000 

.522  .373  .149 .000 

.574  .480  .095 .000 

.976  .901  .075 .000 

.840  .713  .127 .000 
1.527 1.461  .065 .000 

.855  .713  .142 .000 
1.527 1.461  .065 .000 

.976  .901  .075 .000 

.522  .373  .149 .000 

.871  .662  .209 .000 

1.285  .954  .332 .000 

1.241  .947  .294 .000 

1.643 1.091  .552 .000 

1.003  .782  .220 .000 

.690  .690  .000 .000 
kl/r > 200 

.508  .508  .000 .000 
kl/r > 200 
kl/r > 200 
kl/r > 200 
kl/r > 200 
kl/r > 200 

.678  .678  .000 .000 

LOCATION 
{in} 

80.02 

.00 

.00 

160.00 

.00 

160.00 

160.00 

.00 

160.00 
.00 

.00 
80.00 

160.00 
80.00 

160.00 

160.00 

.00 

.00 

160.00 

.00 

160.00 

.00 

.00 

NO  EQUATION    TYPE 

NON-COM 

4 (H2-1 

4 (H2-1 

4 (Hl-1 

4 (Hl-1 

(Hl-1 

(Hl-1 

(Hl-1 

(Hl-1 

4 

4 

4 

4 

1 
4 

1 
4 

1 
4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

(Hl-1 
(H2-1 

(Hl-1 
(H2-1 

<H1-1 
(H2-1 

(H2-1 

(Hl-1 

(Hl-1 

(Hl-1 

(Hl-1 

(Hl-1 

(Hl-1 

(H2-1 

(H2-1 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON- COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 
NON-COM 
NON-COM 
NON-COM 
NON-COM 

.00 1  (Hl-1) 
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CSI     /     SAP90     - 

Truss Tl Hangars 43  and 47 

FINITE  ELEMENT ANALYSIS OF  STRUCTURES  PAGE   25 
SAP90_FILE:tl-47/SAPSTL_FILE:asd.STL 

AISC SPECIFICATIONS, ASD 1989 
AXIAL LOAD & BIAXIAL MOMENT INTERACTION STRESS CHECK 

LEM SECTION CHK STRESS = AXL + B33 + B22 STATION COMBO AISC SECTION 

ID TYPE TYPE RATIO LOCATION 
{in} 

NO EQUATION TYPE 

584 G kl/r > 200 NON-COM 

(C) 1.313 1.313 .000 .000 .00 1 (Hl-1) 
(T) .621  .621 .000 .000 .00 4 (H2-1) 

585 G kl/r > 200 NON-COM 

(C) 1.339 1.339 .000 .000 .00 1 (Hl-1) 
(T) .769  .769 .000 .000 .00 4 (H2-1) 

586 G kl/r > 200 NON-COM 
(C) 1.302 1.302 .000 .000 .00 1 (Hl-1) 
(T) .725  .725 .000 .000 .00 4 (H2-1) 

587 G kl/r > 200 NON-COM 
(C) 1.337 1.337 .000 .000 .00 1 (Hl-1) 
(T) .853  .853 .000 .000 .00 4 (H2-1) 

588 W14X61 COMPACT 

(T) .737  .737 .000 .000 200.00 4 (H2-1) 

589 G NON-COM 
(C) 1.811 1.811 .000 .000 .00 1 (Hl-1) 
(T) .853  .853 .000 .000 .00 4 (H2-1) 

590 G kl/r > 200 NON-COM 

(C) 1.724 1.724 .000 .000 .00 1 (Hl-1) 
(T) .726  .726 .000 .000 .00 4 (H2-1) 

591 G kl/r > 200 NON-COM 

(C) 1.966 1.966 .000 .000 .00 1 (Hl-1) 
(T) .769  .769 .000 .000 .00 4 (H2-1) 

592 G kl/r > 200 NON-COM 
(C) 1.967 1.967 .000 .000 .00 1 (Hl-1) 
(T) .621  .621 .000 .000 .00 4 (H2-1) 

593 G kl/r > 200 NON-COM 
(C) 1.293 1.293 .000 .000 .00 1 (Hl-1) 

594 G kl/r > 200 NON-COM 

595 G kl/r > 200 NON-COM 

596 G kl/r > 200 NON-COM 

597 . G kl/r > 200 NON-COM 
(C) 1.141 1.141 .000 .000 .00 1 (Hl-1) 

598 G kl/r > 200 NON-COM 

(C) 1.-263 1.263 .000 .000 .00 1 (Hl-1) 
(T) .508  .508 .000 .000 .00 4 (H2-1) 

599 G NON-COM 

(C) 1.345 1.345 .000 .000 .00 1 (Hl-1) 
(T) .690  .690 .000 .000 .00 4 (H2-1) 

605 T kl/r > 200 NON-COM 

606 T kl/r > 200 NON-COM 

607 T kl/r > 200 NON-COM 

608 T kl/r > 200 NON-COM 

609 T kl/r > 200 NON-COM 

610 T kl/r > 200 NON-COM 

611 T kl/r > 200 NON-COM 

612 T kl/r > 200 NON-COM 

614 T kl/r > 200 NON-COM 

618 T kl/r > 200 NON-COM 

619 T kl/r > 200 NON-COM 

C-99 
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SAP90_FILE:tl-47/SAPSTL_FILE:asd.STL 

Truss Tl Hangars 43 and 47 

AISC SPECIFICATIONS, ASD 1989 
AXIAL LOAD & BIAXIAL MOMENT INTERACTION STRESS CHECK 

ELEM  SECTION  CHK  STRESS = AXL + B33 + B22  STATION COMBO AISC     SECTION 
ID  TYPE    TYPE   RATIO                   LOCATION    NO EQUATION    TYPE 

{in} 
kl/r > 200 NON-COM 620 T 

701 T 

702 T 

703 T 

704 T 

708  T 

713 T 

714 T 

(C)        1.958   1.621      .337      .000        113.14 4      (Hl-1) 

(C)        1.890   1.582      .308      .000 .00 4      (Hl-1) 

(C)        1.630   1.475      .155      .000        114.32 4      (Hl-1) 

(C) 1.601 1.450  .151  .000      .00     4  (Hl-1) 

705 T fa > Fe 
706 T fa > Fe 
707 T fa > Fe 

(C)   1.801  .897  .903  .000      .00     4  (Hl-1) 

(C)   1.411  .954  .457  .000      .00    4  (Hl-1) 

(C)   1.605 1.028  .577  .000   121.67     4  (Hl-1) 
715 T fa > Fe 
716 T fa > Fe 
717 T fa > Fe 
718 T fa > Fe 
719 T fa > Fe 
720 T fa > Fe 
721 T fa > Fe 
722 T fa > Fe 
723 T fa > Fe 
724 T fa > Fe 
725 T fa > Fe 
726 T fa > Fe 
727 T fa > Fe 
728 T fa > Fe 
729 T fa > Fe 
730 T fa > Fe 
731 T fa > Fe 
732 T fa > Fe 
733 T fa > Fe 
734 T fa > Fe 

(C)   1.605 1.028  .577  .000   121.67     4  (Hl-1) 

(C)   1.411  .954  .457  .000      .00     4  (Hl-1) 

735 T 

736 T 

741 T 
(C) 1.802  .897  .904  .000      .00     4  (Hl-1) 

742 T fa > Fe 
743 T fa > Fe 
744 T fa > Fe 
745 T 

(C)   1.601 1.450  .151  .000      .00     4  (Hl-1) 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 
NON- COM 
NON-COM 
NON-COM 

NON-COM 

NON-COM 

NON-COM 
NON-COM 
NON-COM 
NON-COM 
NON-COM 
NON-COM 
NON-COM 
NON-COM 
NON-COM 
NON-COM 
NON-COM 
NON-COM 
NON-COM 
NON-COM 
NON-COM 
NON-COM 
NON-COM 
NON-COM 
NON-COM 
NON-COM 
NON-COM 

NON-COM 

NON-COM 

NON-COM 
NON-COM 
NON-COM 
NON-COM 

C-100 



CSI     /     SAP90     - 

Truss  Tl  Hangars  43  and 47 

FINITE  ELEMENT  ANALYSIS  OF  STRUCTURES  PAGE   27 
SAP90_FILE:tl-47/SAPSTL_FILE:asd.STL 

AISC SPECIFICATIONS, ASD 1989 
AXIAL LOAD & BIAXIAL MOMENT INTERACTION STRESS CHECK 

ELEM SECTION CHK  STRESS = AXL + B33 + B22  STATION COMBO AISC SECTION 
ID TYPE TYPE RATIO LOCATION 

{in} 
NO EQUATION TYPE 

746 T NON-COM 

(C) 1.630 1.475 .155 .000 114.32 4 (Hl-1) 
747 T NON-COM 

(C) 1.890 1.582 .308 .000 .00 4 (Hl-1) 
(T) .543 .524 .019 .000 56.57 1 (H2-1) 

748 T NON-COM 

(C) 1.958 1.621 .337 .000 113.14 4 (Hl-1) 
(T) .542 .522 .019 .000 56.57 1 (H2-1) 

805 W18X46 COMPACT 
(T) .621 .045 .575 .000 .00 2 (H2-1) 

808 W18X46 COMPACT 
(T) .800 .045 .755 .000 78.00 2 (H2-.1) 

809 W24X68 COMPACT 
(C) .666 .026 .640 .000 .00 1 (HI-3) 

812 W24X68 COMPACT 
(C) 1.014 .026 .987 .000 78.00 1 (HI-3) 

817 W18X65 COMPACT 
(T) .743 .017 .726 .000 180.50 1 (H2-1) 

820 W18X76 COMPACT 
(C) 1.031 .098 .933 .000 180.50 1 (Hl-3) 
(T) .635 .084 .551 .000 180.50 2 (H2-1) 

821 W18X76 COMPACT 
(T) .651 .181 .470 .000 .00 4 (H2-1) 

822 W18X76 COMPACT 
(T) .563 .197 .366 .000 .00 4 (H2-1) 

835 W18X46 COMPACT 
(C) .727 .056 .671 .000 .00 1 (Hl-3) 
(T) .628 .064 .565 .000 .00 4 (H2-1) 

838 W18X46 COMPACT 
(C) .728 .056 .673 .000 78.00 1 (Hl-3) 

859 W24X68 COMPACT 
(T) .672 .013 .658 .000 .00 1 (H2-1) 

862 W24X68 COMPACT 
(T) .965 .013 .952 .000 78.00 1 (H2-1) 

867 W18X65 COMPACT 

(C) .876 .112 .764 .000 180.50 1 (Hl-3) 
868 W18X65 COMPACT 

(C) .520 .025 .495 .000 .00 1 (Hl-3) 
871 W18X76 COMPACT 

(C) .643 .078 .565 .000 180.50 1 (Hl-3) 
(T) .808 .109 .699 .000 180.50 2 (H2-1) 

872 W18X76 COMPACT 
(T) .651 .181 .470 .000 .00 4 (H2-1) 

873 W18X76 COMPACT 
(T) .563 .197 .366 .000 .00 4 (H2-1) 

C-101 



Truss T2 Hangars 44 and 45 

c SAP90   INPUT 

system 
L=10 
C 
C 
C 
joints 
C Truss Joints T2-a 

1 x=0 z = 0 

49 x=3840 z=0      g=l,49,2 

51 x=0 z = 160 

75 x=1920 z=200     g=51,75,l 

99 x=3840 z=160    g=75,99,l 

102 x=80 z=80 

112 x=880 z=88.3333 g=102,112, 2 

114 x=1040 z=91.6667 

124 x=1840 z=100     g=114,124, 2 

126 x=2000 z=100 

136 x=2800 z=91.6667 g=126,136 2 

138 x=2960 z=88.3333 

148 x=3760 z=80     g=138,148 2 

50 x=0 z=42 

100 x=3840 z=42 

166 x=1920 z=-384 

C Bracing Frame Joints T2-a 

149 x=-390 z=42 

150 x=-312 z=42 

151 x=-390 z=0 
152 x=-312 z=0 
153 x=-312 z=-130 

154 x=-0 z=-130 

155 x=-390 z=-213 

156 x=-312 z=-213 

157 x=-312 z=-252 

158 x=0 z=-252 

161 x=-156 z=-65 

162 x=-156 z=-191 

163 x=-156 z=-318 

164 x=-390 z=-384 

165 x=-312 z=-384 

167 x=0 z=-384 

170 x=4152 z=42 

171 x=4230 z=42 

172 x=4152 z=0 
173 x=4230 z=0 
174 x=3840 z=-43 

178 x=4152 z=-43 

179 x=3840 z=-203.5 

183 x=4152 z=-203.5 

184 x=4230 z=-203.5 

185 x=3840 z=-384 

186 x=4152 z=-384 

187 x=4230 z=-384 

y=0 
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188  x=3996  z=-123.25 
189  x=3996  z=-293.75 

restraints 
164  r=l,1,1,0,0,0 
187  r=l,1,1,0,0,0 
165  r=l,1,1,0,0,0 
167  r=l,1,1,0,0,0 
185  r=l,1,1,0,0,0 
186  r=l,1,1,0,0,0 
166   r=l,1,1,0,0,0 
1 49 2 r=0,1,0,0,0,0 
51 99 1 r=0,1,0,0,0,0 
149 150 1 r=0,1,0,0,0,0 
151 r=0,1,0,0,0,0 
155 r=0,1,0,0,0,0 
170 174 1  r=0,l,0,0,0, 0 
178 179 1 r=0,1,0,0,0,0 
183 184 1 r=0,1,0,0,0,0 

frame 
nm=57 nl=18 z=-l,0,0,0, 0,0 0,0,0,0 
1  sh=216x3.5x3/8-3 w= .00205    E=29000 
2  sh=218x6xl/2-3 w= .0038333 
3  sh=216x6x3/8-3 w= .00248333 
4  sh=213x3.5x5/16-3 w= .0011 
5  sh=213x3xl/4-3 w= .00081667 
6  sh=216x3.5x5/16-3 w= .0016333 
7  sh=213x3x5/16-3 w= .00101667 
8  sh=2L3.5X2.5X5/16-3 w= .001008333 
9  sh=213x2.5x1/4-3 w= .00075 
10 sh=213x2x5/16-3 w= .0008333 
11 sh=216x6xl/2-3 w= .0030667 
12 sh=218x6xl/2-3 w= .0038333 
13 sh=214x3x5/16-3 w= .0012 
14 sh=216x4x3/8-3 w= .00205 
15 sh=215x3xl/4-3 w= .0011 
16 sh=215x3.5x5/16-3 w= .00145 
17 sh=wl8x65 w= .00541667 
18 sh=w24x68 w= .005667 
19 sh=wl8x46 w= .0038333 
20 sh=wl8x65 w= .00541667 
21 sh=216x6x5/8-3 w= .0040333 
22 sh=213x2.5xl/4-3 w= .00075 
23 sh=w8xl8 w= .0015 
24 sh=wl2x22 w= .0018333 
25 sh=wl0x22 w= .0018333 
26 sh=wl4x30 w= .0025 
27 sh=w8x31 w= .00258333 
28 sh=wl2x26 w= .0021667 
29 sh=wl0xl2 w= .001 
30 sh=wl0x22 w= .0018333 
31 sh=14x3xl/4 w= .00048333 
32 sh=13.5x2.5x1/4 w= .000408333 
33 sh=215x3.5x3/8-3 w= .0017333 
34 sh=wl4x90 w= .0075 
35 sh=wl4xl45 w= .01208333 
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36 sh=w33x201 w=.01675 

37 sh=217x4xl/2 w=.00298 

38 sh=wl4x74 w=.0061667 

39 sh=wl4x43 w=.00358333 

40 sh=215x3x5/16 w=.0013667 

41 sh=sl2x50 w=.0041667 

42 sh=wl4x61 w=.00508333 

43 sh=w6xl6 w=.001333 

44 sh=213x2.5xl/4-3 w=.00075 

45 sh=mcl2x31 w=.00258333 

46 sh=mcl2x31 w=.00258333 

47 sh=mcl2x31 w=.00258333 

48 sh=216x3.5x3/8-3 w=.00195 

49 sh=215x3x5/16-3 w=.0013667 

50 sh=215x5x3/8 w=.00205 

51 sh=13x2.5x1/4 w=.000375 

52 sh=13x2xl/4 w=.000341667 

53 sh=wl4x30 w=.0025 

54 sh=215x3.5x5/16-3 w=.00145 

55 sh=wl4x34 w=.0028333 

56 sh=14x3x5/16 w=.0006 

57 sh=sl0x35 w=.004 

C     Live Load on ] braced frames 

1 wg=0,0,-.08333 :100 psf---T2 
C     Slab load on braced frames 

2 wg=0,0,-.041667 :150pcfx4 in.  T2 

C      Roof Dead Loads 
3 wg=0,0,-.0025 
C      Roof Live Loads 
4 wg=0,0,-.01667 
C       Wind Span Loads 
5  wg=.048333,0,0 
6  wg=.0508333,0,0 

7  wg=.0033, 0,0 
8  wg=-.011667,0,0 

9  wg=.06,0,0 

10 wg=-.015,0,0 
11 wg=.015,0,0 
12 wg=-.071667,0,0 
13 wg=.071667,0,0 
14 wg=-.048333,0,0 
15 wg=-.0508333,0,0 
16 wg=-.0033,0,0 
17 wg=.011667,0,0 

18 wg=-.06,0,0 
C        Truss Elements T2-a 

385  166  25   m=34 lp=2,0 
88   25   75   m=34 lp=2,0 
c                                Bottom Chord (3 axis --- +Y) 

51  1   3   m=ll lp=2,0 lr=l,0,0,0,0,0 

52   3    5   m=ll lp=2,0        g=2,l,2,2 

55   9    11   m=21 lp=2,0        g=3,l,2,2 

59   17   19   m=ll lp=2,0        g=2,l,2,2 

62   23   25   m=ll lp=2,0 lr=0,1,0,0,0,0 

63   25   27   m=ll lp=2,0 lr=l,0,0,0,0,0 

64   27   29   m=ll lp=2,0        g=2,l,2,2 

67   33   35   m=21 lp=2,0        g=3,l,2,2 
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71 41 43 m=ll lp=2,0        g=2,1,2,2 
74 47 49 m=ll lp=2,0 lr=0,1,0,0,0,0 
C Main Diagonal Bottom Section 
202 102 3 m=14 lp=2,0 lr=0,1,0,0,0,0 
204 104 5 m=6  lp=2,0 lr=0,1,0,0,0,0 
206 106 7 m=15 lp=2,0 lr=0,1,0,0,0,0 
208 108 9 m=8  lp=2,0 lr=0,1,0,0,0,0 
210 110 11 m=9  lp=2,0 lr=0,1,0,0,0,0 
212 112 13 m=13 lp=2,0 lr=0,1,0,0,0,0 
213 114 13 m=10 lp=-2,0 lr=0,1,0,0,0,0 
215 116 15 m=9  lp=-2,0 lr=0,1,0,0,0,0 
217 118 17 m=8  lp=-2,0 lr=0,1,0,0,0,0 
219 120 19 m=13 lp=-2,0 lr=0,1,0,0,0,0 
221 122 21 m=6  lp=-2,0 lr=0,1,0,0,0,0 
223 124 23 m=l  lp=-2,0 lr=0,1,0,0,0,0 
226 126 27 m=l  lp=2,0 lr=0,1,0,0,0,0 
228 128 29 m=6  lp=2,0 lr=0,1,0,0,0,0 
230 130 31 m=13 lp=2,0 lr=0,1,0,0,0,0 
232 132 33 m=8  lp=2,0 lr=0,1,0,0,0,0 
234 134 35 m=9  lp=2,0 lr=0,1,0,0,0,0 
236 136 37 m=10 lp=2,0 lr=0,1,0,0,0,0 
237 138 37 m=13 lp=-2,0 lr=0,1,0,0,0,0 
239 140 39 m=9  lp=-2,0 lr=0,1,0,0,0,0 
241 142 41 m=8  lp=-2,0 lr=0,1,0,0,0,0 
243 144 43 m=15 lp=-2,0 lr=0,1,0,0,0,0 
245 146 45 m=6  lp=-2,0 lr=0,1,0,0,0,0 
247 148 47 m=14 lp=-2,0 lr=0,1,0,0,0,0 
C Main Diagonal Top section 
201 51 102 m=14 lp=2,0 lr=l,0,0,0,0,0 
203 53 104 m=6  lp=2,0 lr=l,0,0,0,0,0 
205 55 106 m=15 lp=2,0 lr=l,0,0,0,0,0 
207 57 108 m=8  lp=2,0 lr=l,0,0,0,0,0 
209 59 110 m=9  lp=2,0 lr=l,0,0,0,0,0 
211 61 112 m=13 lp=2,0 lr=l,0,0,0,0,0 
214 65 114 m=10 lp=-2,0 lr=l,0,0,0,0,0 
216 67 116 m=9  lp=-2,0 lr=l,0,0,0,0,0 
218 69 118 m=8  lp=-2,0 lr=l,0,0,0,0,0 
220 71 120 m=13 lp=-2,0 lr=l,0,0,0,0,0 
222 73 122 m=6  lp=-2,0 lr=l,0,0,0,0,0 
224 75 124 m=l  lp=-2,0  lr=l,0,0,0,0,0 
225 75 126 m=l  lp=2,0   lr=l,0,0,0,0,0 
227 77 128 m=6  lp=2,0 lr=l,0,0,0,0,0 
229 79 130 m=13 lp=2,0 lr=l,0,0,0,0,0 
231 81 132 m=8  lp=2,0 lr=l,0,0,0,0,0 
233 83 134 m=9  lp=2,0 lr=l,0,0,0,0,0 
235 85 136 m=10 lp=2,0 lr=l,0,0,0,0,0 
238 89 138 m=13 lp=-2,0 lr=l,0,0,0,0,0 
240 91 140 m=9  lp=-2,0 lr=l,0,0,0,0,0 
242 93 142 m=8  lp=-2,0 lr=l,0,0,0,0,0 
244 95 144 m=15 lp=-2,0 lr=l,0,0,0,0,0 
246 97 146 m=6  lp=-2,0 lr=l,0,0,0,0,0 
248 99 148 m=14 lp=-2,0 lr=l,0,0,0,0,0 
C Diagonal Brace 
126 53 102 m=5  lp=2,0      g=5,l,2,2 lr=l,1,0,0,0,0 
132 63 114 m=5  lp=-2,0     g=5,1,2,2 lr=l,1,0,0,0,0 
138 77 126 m=5  lp=2,0      g=5,l,2,2 lr=l,1,0,0,0,0 
144 87 138 m=5  lp=-2,0     g=5,l,2,2 lr=l,1,0,0,0,0 
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C Vertical Brace 
101  102  52  m=5  lp=2,0   g=10,1,2,2 lr=l,1,0,0,0,0 
112 124  74   m=22 lp=2,0  lr=l,1,0,0,0,0 
113 126  76  m=22 lp=-2,0  lr=l,1,0,0,0,0        ■ 
114 128  78   m=5  lp=-2,0   g=10,1,2,2 lr=l,1,0,0,0,0 
C Top Chord (3 axis Z) 
1 51   52   m=12  lp=-2,0 lr=l,0,0,0,0,0 
2 52   53   m=12  lp=-2,0      g=21,1,1,1 
24 74   75  m=12  lp=-2,0 lr=0,1,0,0,0,0 
25 75   76   m=12  lp=-2,0 lr=l,0,0,0,0,0 
26 76   77   m=12  lp=-2,0      g=21,1,1,1 
48   98   99   m=12  lp=-2,0 lr=0,1,0,0,0,0 
C South Vertical Member 
76   50   51   m=20 lp=2,0 nsl=0,0,6,8,0,0,10,12,16,18 \ 

lr=l,1,0,0,0,0 
m=20 lp=2,0 nsl=0,0,6,8,0,0,10,12,16,18 \ 

lr=l,1,0,0,0,0 
g=l,l,2,2 lr=l,1,0,0,0,0 
g=5,l,2,2 lr=l,1,0,0,0,0 
g=2,l,2,2 lr=l,1,0,0,0,0 
g=2,l,2,2 lr=l,1,0,0,0,0 
g=5,l,2,2 lr=l,1,0,0,0,0 
g=l,l,2,2 lr=l,1,0,0,0,0 

lp=2,0 nsl=0,0,7,9,0,0,11,13,15,17 \ 
lr=l,1,0,0,0,0 

49  100  m=20 lp=2,0 nsl=0,0,7,9,0,0,11,13,15,17 \ 
lr=l,1,0,0,0,0 

50   1    50 

77 3 53 m=14 lp=2,0 

79 7 57 m=6 lp=2,0 

85 19 69 m=14 lp=2,0 

89 27 77 m=14 lp=-2,0 

92 33 83 m=6 lp=-2,0 

98 45 95 m=14 lp=-2,0 

100 100 99 m=20 lp=2,0 

49 

c Bracing Frame Elements 

301 149 150 m=23 lp=2,0 

302 150 50 m=24 lp=2,0 

303 151 152 m=25 lp=2,0 

304 152 1 m=26 lp=2,0 

305 153 154 m=57 lp=2,0 

306 155 156 m=25 lp=2,0 

307 157 158 m=57 lp=2,0 

310 164 155 m=27 lp=3,0 

311 155 151 m=27 lp=3,0 

316 151 149 m=27 lp=3,0 

319 152 150 m=19 lp=2,0 

312 165 157 m=19 lp=2,0 

314 157 156 m=19 lp=2,0 

315 156 153 m=19 lp=2,0 

317 153 152 m=19 lp=2,0 

318 167 158 m=20 lp=2,0 

320 158 154 m=20 lp=2,0 

321 154 1 m=20 lp=2,0 

322 153 161 m=8 lp=2,0 

323 161 1 m=8 lp=2,0 

324 152 161 m=8 lp=2,0 

325 161 154 m=8 lp=2,0 

326 157 162 m=8 lp=2,0 

327 162 154 m=8 lp=2,0 

328 153 162 m=8 lp=2,0 

329 162 158 m=8 lp=2,0 

330 165 163 m=8 lp=2,0 

331 163 158 m=8 lp=2,0 

332 157 163 m=8 lp=2,0 

nsl=0,0,5,8,0,0,10,12,16,18 
nsl=0,0,5,8,0,0,10,12,16,18 
nsl=0,0,5,8,0,0,10,12,16,18 
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333 163 167 m=8 lp=2,0 
351 100 170 m=24 lp=2,0 
352 170 171 m=23 lp=2,0 
353 49 172 m=26 lp=2,0 
354 172 173 m=25 lp=2,0 
355 174 178 m=26 lp=2,0 
359 179 183 m=19 lp=2,0 
363 183 184 m=25 lp=2,0 
364 187 184 m=27 lp=3,0 
365 184 173 m=27 lp=3,0 
366 173 171 m=27 lp=3,0 
367 186 183 m=19 lp=2,0 
368 183 178 m=19 lp=2,0 
369 178 172 m=19 lp=2,0 
370 172 170 m=19 lp=2,0 
371 185 179 m=20 lp=2,0 
372 179 174 m=20 lp=2,0 
373 174 49 m=20 lp=2,0 
374 174 188 m=8 lp=-2,0 
375 188 183 m=8 lp=-2,0 
376 179 188 m=8 lp=-2,0 
377 188 178 m=8 lp=-2,0 
378 179 189 m=8 lp=-2,0 
379 189 186 m=8 lp=-2,0 
380 185 189 m=8 lp=-2,0 
381 189 183 m=8 lp=-2,0 

loads 
51 99 48 1=1 f=0,0, -.376 
52 54  1 1=1 f=0,0. -.737 
55 1=1 f=0,0. -.832 
56 58 1 1=1 f=o,o, -.737 
59 1=1 f=0,0. -.832 
60 62 1 1=1 f=o,o, -.737 
63 1=1 f=0,0, -.952 
64 66 1 1=1 f=0,0, -.737 
67 1=1 f=0,0, -.832 
68 70 1 1=1 f=0,0, -.737 
71 1=1 f=0,0. -.832 
72 74 1 1=1 f=o,o, -.737 
75 1=1 f=0,0, -1.46 
76 78 1 1=1 f=o,o, -.737 
79 1=1 f=0,0. -.832 
80 82 1 1=1 f=0,0, -.737 
83 1=1 f=0,0, -.832 
84 86 1 1=1 f=0,0, -.737 
87 1=1 f=0,0, -.952 
88 90 1 1=1 f=0,0, -.737 
91 1=1 f=0,0, -.832 
92 94 1 1=1 f=0,0, -.737 
95 1=1 f=0,0, -.832 
96 98 1 1=1 f=o,o, -.737 
51 99 48 1=1 f=0,0, -.3 
52 98 1 1=1 f=0,0, -.6 
51 99 48 1=1 f=0,0 , -.347 
55 59 4 1=1 f=0,0 ,-.557 
63 87 24 1=1 f=0,0 ,-.322 

nsl=3,0,0,0,0,4,0,0,0,0 
nsl=2,1,0,0,0,0,0,0,0,0 

nsl=0,0,7,9,0,0,11,13,14,17 
nsl=0,0,7,9,0,0,11,13,14,17 

nsl=0,0,7,9,0,0,11,13,14,17 
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67 71 4 1=1 f=0,0,-.557 

75 1=1 f=0,0,-.163 
79 83 4 1 = 1 f=0,0,-.557 

91 95 4 1=1 f=0,0,-.557 
9 17 £ 1=1 f=0,0,-.1775 

33 41 8 1=1 f=0,0,-.1775 

51 99 48 1 = 6 f=0,0,-.66667 

52 98 1 1 = 6 f=0,0,-1.3333 

1 49 48 1=2 f=0,0,-.533 
3 23 2 1=2 f=0,0,-1.066 
27 47 2 1=2 f=0,0,-1.066 

155 1=3 f=12.11,0,0 

184 1=3 f=.83,0,0 

155 1=4 f=-2.91,0,0 

184 1=4 f=15,0,0 
51 1=3 f=0,0,.867 

52 57 1 1=3 f=0,0,1.73 

58 1=3 f=0,0,.833 
59 64 1 1 = 3 f=0,0,.533 
65 98 1 1=3 f=0,0,-.2 
99 1=3 f=0,0,-.1 
51 1=4 f=0,0,3.13 
52 57 1 1=4 f=0,0,6.27 

58 1=4 f=0,0,5.37 
59 64 1 1=4 f=0,0,5.07 
65 98 1 1=4 f=0,0,4.33 
99 1=4 f=0,0,2.17 
3 23 2 1=5 f=0,0,-.5 
27 47 2 1=5 f=0,0,-.5 
155 1=7 f=-3.74,0,0 
184 1=7 f=3.74,0,0 
155 1=8 f=-17.9,0,0 
184 1=8 f=17.9,0,0 
51 1=7 f=0,0,.967 
52 98 1 1=7 f=0,0,1.933 
99 1=7 f=0,0,.967 
51 1=8 f=0,0,3.2 
52 98 1 1=8 f=0,0,6.4 
99 1=8 f=0,0,3.2 
184 1=9 f=-12.11,0,0 
155 1=9 f=-.83,0,0 
99 1=9 f=0,0,.867 
93 98 1 1=9 f=0,0,1.73 
92 1=9 f=0,0,.833 
86 91 1 1=9 f=0,0,.533 
52 85 1 1=9 f=0,0,-.2 
51 1=9 f=0,0,-.1 
184 1=10 f=2.91,0,0 
155 1=10 f=-15,0,0 
99 1=10 f=0,0,3.13 
93 98 1 1=10 f=0,0,6.27 
92 1=10 f=0,0,5.37 
86 91 1 1=10 f=0,0,5.07 
52 85 1 1=10 f=0,0,4.33 
51 1=10 f=0,0,2.17 
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Truss T2 Hangars 44 and 45 

C 
C SAPSTL INPUT 
C 
CONTROL 
IX=0 IT=1 IL=2,6 ID=1 IU=E IP=0 R=.5,.5 

COMBO 
1 0=1,0,1,0,1,0,0,0,0,0 
2 c=l,0,0,1,1,0,0,0,0,0 
3 c=l,0,0,0,1,0,1,0,0,0 
4 c=l,0,0,0,1,0,0,1,0,0 
5 c=l,0,0,0,1,0,0,0,1,0 
6 c=l,0,0,0,l,0,0,0,0,l 

secti 
57 mn 
58 mn 
59 mn 
as=2 

60 mn 
as=3 

61 mn 
62 mn 
63 mn 
64 mn 
65 mn 
66 mn 
67 mn 
68 mn 
69 mn 
7 0 mn 
71 mn 
as=3 

72 mn 
as 

73 mn 
as= 

74 mn 
75 mn 

ons 
= s sh= 
s sh= 

= s sh= 
.97,2. 
=s sh= 
75,3. 

=s sh= 
=s sh= 
=s sh= 
L=S sh= 
=s sh= 
=s sh= 
=s sh= 
=s sh= 
= s sh= 
=s sh= 
=s sh= 
. b , Z • A 

=s sh= 
,8 z=3 
=s sh= 
6.7,2. 
L=S sh= 
=s sh= 

t e=29 
t e=29 
g e=29 
97 z=9 
g e=29 
75 z=l 
t e=29 
wl4x90 
wl4x90 
t e=29 
t e=29 
:wl4x90 
t e=29 

e=29 
e=29 
e=29 
e=29 
z=9.7 

g e=29 
1,36 
e=29 
z=55 
e=29 
e=29 

000 fy=36 t 
000 fy=36 t 
000 fy=36 a 
.03,8.04 
000 fy=36 a 
1.34,10.25 
000 fy=36 t 
e=29000 
e=29000 

000 fy=36 
000 fy=36 
e=29000 
000 fy=36 
000 fy=36 
000 fy=36 
000 fy=36 
000 fy=36 
,5.5 t=7.98 
000 fy=36 a 
.9 t=11.65, 
000 fy=36 a 
6,28.3 t=l 

000 fy=36 t 
000 fy=36 t 

= 8,12, .5,1 
= 3,5, .25, .5 
=5.74 i=16.0,28.0 \ 
t=9.23,10.8       : 
=7.22 i=20.2,32.75 
t=9.13,ll : 
=3,4,.25,.5       : 

2L8x6xl/2 
2L3x2.5x1/4 

2L6x3.5x5/16-odd 

\ 
2L6x4x3/8-odd 
2L3x2xl/4 

=4,6,.3125,-625 
=5,6,.25,.5 

6,12,.5,1 
=3.5,5,.3125,.625 
=3,5, .25,.5 
=3,4,.3125,.625 
=5.74 i=21.8,10.93 
,7.375 
=15.5  1=97.3,92.4 
16.37 
=16.29 i=147,277 
6.7,12.35 
6,12,.6875,1.375 

=6,7,.375,.75 

:2L4x3x5/16 
:2L5x3xl/4 

2L6x6xl/2 
2L3.5x2.5x5/16 
2L3x2.5x1/4 
2L3x2x5/16 

\ 
:2L6x3.5x5/16 

\ 
:2L8x8xl/2 

\ 
2C-12x40,10x15.3 
2L6x6xll/16 
2L6x3.5x3/8 

frame 
223 226 
1 48 
51 54 
55 58 
67 70 
207 
242 
223 226 
71 74 1 
62 63 1 
77 78 1 
79 
80 84 1 
85 87 
89 91 

1 m=75 
m=57 
m=67 
m=74 
m=74 
m=68 
m=68 
1 m=67 
m=67 
m=67 
m=60 1=1, 
m=71 1=1, 
m=59 1=1, 
m=60 1=1, 
m=60 1=1, 
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92 96 1 m=59 1=1,.5 
97     m=71 1=1,.5 
98 99 1 m=60 1=1,.5 
101 124 1 m=58 
126 149 1 m=61 
201 202 1 m=60 
203 204 1 m=71 
205 206 1 m=65 
211 212 1 m=64 
213 214 1 m=70 
215 216 1 m=69 
217 218 1 m=68 
219 220 1 m=64 
221 222 1 m=71 
227 228 1 m=71 . 
229 230 1 m=64 
231 232 1 m=68 
233 234 1 m=69 
235 236 1 m=70 
237 238 1 m=64 
243 244 1 m=65 
245 246 1 m=71 
247 248 1 m=60 
374 381 1 m=68 
385      1=.5,.5 
371      1=1,.001 
367 368 1 1=1,-001 
355 359 4 1=1,.001 
322 333 1 m=68 
318      1=1,.001 
320 321 1 1=1,.001 
305 307 2 m=73 
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Truss T2 Hangars 44 and 45        Retrofit: None 

CSI  /  SAP90  -  -  FINITE  ELEMENT  ANALYSIS  OF  STRUCTURES  PAGE   23 
SAP90_FILE:t2-44/SAPSTL_FILE:asd.STL 

Truss T2 Hangars 44 and 45 

AISC SPECIFICATIONS, ASD 1989 
AXIAL LOAD & BIAXIAL MOMENT INTERACTION STRESS CHECK 

ELEM  SECTION  CHK  STRESS = AXL + B33 + B22  STATION COMBO  AISC     SECTION 
ID  TYPE    TYPE   RATIO LOCATION    NO  EQUATION    TYPE 

{in} 

235 T 

236 T 

243  T 

(C) .511 .432 .079 .000 .00 5 (Hl-1) 

(C) .511 .432 .079 .000 160.00 1 (Hl-1) 

(C) .548 .387 .161 .000 113.14 4 (Hl-1) 

(C) .532 .372 .159 .000 .00 4 (Hl-1) 

(C) .591 .494 .097 .000 115.52 4 (Hl-1) 

(C) .565 .469 .096 .000 .00 4 (Hl-1) 

(C) 1.211 1.014 .196 .000 .00 4 (Hl-1) 

62 T 

63 T 

201 G 

202 G 

205 T 

206 T 

213 T 

214 T 
(C)   1.336 1.101  .236  .000   121.67    4  (Hl-1) 

215 T fa > Fe 
216 T fa > Fe 
217 T 

218 T 

219 T 

220 T 

221 G 

222 G 

227 G 

228 G 

229 T 

230 T 

231 T 

232 T 

(C) 1.665   1.120 .545 .000               .00 4 (Hl-1) 

(C) 1.700   1.129 .571 .000 124.20 4 (Hl-1) 

(C) 1.181      .896 .284 .000               .00 4 (Hl-1) 

(C) 1.191     .902 .289 .000 125.48 4 (Hl-1) 

(C) .781      .660 .121 .000     .          .00 4 (Hl-1) 

(C) .789      .667 .122 .000 126.77 4 (Hl-1) 

(C) .789      .667 .122 .000 126.77 4 (Hl-1) 

(C) .781      .660 .122 .000               .00 4 (Hl-1) 

(C) 1.191      .902 .289 .000 125.48 4 (Hl-1) 

(C) 1.181     .896 .284 .000               .00 4 (Hl-1) 

(C) 1.700   1.129 .571 .000 124.20 4 (Hl-1) 

(C)        1.336   1.101      .236      .000 121.67 4 (Hl-1) 

(C)        1.210   1.014      .196      .000 .     .00 4 (Hl-1) 

(C)           .565      .469      .096      .000 .00 4 (Hl-1) 

C-111 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 
NON-COM 
NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

(C)   1.665 1.120  .545  .000      .00    4  (Hl-1) 
233 T fa > Fe NON-COM 
234 T fa > Fe NON-COM 

NON-COM 

NON-COM 

NON-COM 
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SAP90_FILE:t2-44/SAPSTL_FILE:asd.STL 

Truss T2 Hangars 44 and 45 

AISC SPECIFICATIONS, ASD 1989 
AXIAL LOAD & BIAXIAL MOMENT INTERACTION STRESS CHECK 

ELEM  SECTION  CHK  STRESS = AXL + B33 + B22  STATION COMBO  AISC     SECTION 
ID TYPE TYPE RATIO LOCATION 

{in} 
NO EQUATION TYPE 

244 T NON-COM 

(C) .591 .494 .097 .000 115.52 4 (Hl-1) 

247 G NON-COM 

(C) .532 .372 .159 .000 .00 4 (Hl-1) 

248 G NON-COM 

(C) .548 .387 .161 .000 113.14 4 (Hl-1) 

302 W12X22 1/ 'r > 300 COMPACT 

(C) 1.042 .802 .240 .000 .00 4 (Hl-1) 

304 W14X30 kl/r > 200 COMPACT 

322 T NON-COM 

(C) .581 .475 .106 .000 .00 5 (Hl-1) 

323 T NON-COM 

(C) .532 .449 .083 .000 .00 5 (Hl-1) 

326 T NON-COM 

(C) .523 .426 .096 .000 .00 5 (Hl-1) 

330 T NON-COM 

(C) 1.113 .888 .225 .000 .00 6 (Hl-1) 

331 T NON-COM 

(C) 1.002 .863 .139 .000 169.39 6 (Hl-1) 

332 T NON-COM 

(C) .886 .751 .135 .000 169.39 1 (Hl-1) 

333 T NON-COM 

(C) .983 .776 .207 .000 169.39 1 (Hl-1) 

351 W12X22 kl/r > 200 COMPACT 

(C) .950 .802 .148 .000 312.00 4 (Hl-1) 

353 W14X30 kl/r > 200 COMPACT 

374 T NON-COM 

(C) .638 .530 .108 .000 175.43 1 (Hl-1) 

375 T NON-COM 

(C) .680 .554 .126 .000 .00 1 (Hl-1) 

376 T NON-COM 

(C) .566 .451 -.115 .000 175.43 6 (Hl-1) 

377 T NON-COM 

(C) .513 .426 .087 .000 .00 6 (Hl-1) 

378 T NON-COM 

(C) 1.179 .949 .230 .000 180.23 2 (Hl-1) 

379 T NON-COM 

(C) 1.448 .974 .474 .000 180.23 2 (Hl-1) 

380 T NON-COM 

(C) 1.251 .946 .305 .000 .00 5 (Hl-1) 

381 T NON-COM 

(C) 1.116 .922 .195 .000 .00 5 (Hl-1) 
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Truss T2 Hangars 43 and 47 

c SAP90  INPUT 

system 
L=8 
C 
C 
C 
joints 
C    Truss Joints T2-a 
166 x=1920  z=-384 y=0 

1 x=0   z=0 y=o 
49 x=3840 z=0      g=l,49,2 
51 x=0    z=160 
75 x=1920 z=200    g=51,75,l 
99 x=3840 z=160    g=75,99,l 

102 x=80   z=80 
112 x^880  z=88.3333 g=102,112,2 
114 x=1040 z=91.6667 
124 x=1840 z=100    g=114,124,2 
126 x=2000 z=100 
136 x=2800 z=91.6667 g=126,136,2 
138 x=2960 z=88.3333 
148 x=3760 z=80     g=138,148,2 
50 x=0    z=42 
100 x=3840 z=42 
C    Bracing Frame Joints T2-a 
149 x=-390  z=42 
150 x=-312  z=42 
151 x=-390  z=0 
152 x=-312  z=0 
153 x=-312  z=-43 
154 x=-234  z=-43 
155 x=-156  z=-43 
156 x=-78   z=-43 
157 x=0     z=-43 
158 x=-390  z=-203.5 
159 x=-312  z=-203.5 
163 x=0     z=-203.5  g=159,163,1 
164 x=-390  z=-384 
165 x=-312  z=-384 
167 x=0     z=-384 
168 x=-156  z=-123.25 
169 x=-156  z=-293.75 
170 x=4152  z=42 
171 x=4230  z=42 
172 x=4152  z=0 
173 x=4230  z=0 
174 x=3840  z=-43 
178 x=4152  z=-43    g=174,178,1 
179 x=3840  z=-203.5 
183 x=4152     z=-203.5    g=179,183,1 
184 x=4230     z=-203.5 
185 x=3840     z=-384 
186 x=4152     z=-384 
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187 x=4230  z=-384 
188 x=3996  z=-123.25 
189 x=3996  z=-293.75 

restraints 
164 r=l,1,1,0,0,0 
187  r=l,1,1,0,0,0 
165 r=l,1,1,0,0,0 
167  r=l,1,1,0,0,0 
185 r=l,1,1,0,0,0 
186 r=l,1,1,0,0,0 
166 r=l,1,1,0,0,0 
1 49 2 r=0,1,0,0,0,0 
51 99 1 r=0,1,0,0,0,0 
149 163 1 r=0,1,0,0,0,0 
170 184 1  r=0,1,0,0,0,0 

frame 
nm=56 nl=13 z=-l,0,0,0,0,0,0,0 
1 sh=216x3.5x3/8-3 w=.00205    E=29000 
2 sh=218x6xl/2-3 w=.0038333 
3 sh=216x6x3/8-3 w=.00248333 
4 sh=213x3.5x5/16-3 w=.0011 
5 sh=213x3xl/4-3 w=.00081667 
6 sh=216x3.5x5/16-3 w=.0016333 
7 sh=213x3x5/16-3 w=.00101667 
8 sh=2L3.5X2.5X5/16-3 w=.001008333 
9 sh=213x2.5xl/4-3 w=.00075 
10 sh=213x2x5/16-3 w=.0008333 
11 sh=216x6xl/2-3 w=.0030667 
12 sh=218x6xl/2-3 w=.0038333 
13 sh=214x3x5/16-3 w=.0012 
14 sh=216x4x3/8-3 w=.00205 
15 sh=215x3xl/4-3 w=.0011 
16 sh=215x3.5x5/16-3 w=.00145 
17 sh=wl8x65 w=.00541667 
18 sh=w24x68 w=.005667 
19 sh=wl8x46 w=.0038333 
20 sh=wl8x65 w=.00541667 
21 sh=216x6x5/8-3 w=.0040333 
22 sh=213x2.5x1/4-3 w=.00075 
23 sh=w8xl8 w=.0015 
24 sh=wl2x22 w=.0018333 
25 sh=wl0x22 w=.0018333 
26 sh=wl4x30 w=.0025 
27 sh=w8x31 w=.00258333 
28 sh=wl2x26 w=.0021667 
29 sh=wl0xl2 w=.001 
30 sh=wl0x22 w=.0018333 
31 sh=14x3xl/4 w=.00048333 
32 sh=13.5x2.5x1/4 w=.000408333 
33 sh=215x3.5x3/8-3 w=.0017333 
34 sh=wl4x90 w=.0075 
35 sh=wl4xl45 w=.01208333 
36 sh=w33x201 w=.01675 
37 sh=217x4xl/2 w=.00298 
38 sh=wl4x74 w=.0061667 
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39 sh=wl4x43 
40 sh=215x3x5/16 
41 sh=sl2x50 
42 sh=wl4x61 
43 sh=w6xl6 
44 sh=213x2.5x1/4-: 
45 sh=mcl2x31 
46 sh=mcl2x31 
47 sh=mcl2x31 
48 sh=216x3.5x3/8-: 
49 sh=215x3x5/16-3 
50 sh=215x5x3/8 
51 sh=13x2.5x1/4 
52 sh=13x2xl/4 
53 sh=wl4x30 
54 sh=215x3.5x5/16- 
55 sh=wl4x34 
56 sh=14x3x5/16 

w=.00358333 
w=.0013667 
w=.0041667 
w=.00508333 
w=.001333 
w=.00075 
w=.00258333 
w=.00258333 
w=.00258333 
w=.00195 
w=.0013667 
w=.00205 
w=.000375 
w=.000341667 
w=.0025 
w=.00145 
w=.0028333 
w=.0006 

C     Live Load on braced frames 
1 wg=0^0,-.08333    :100psf---T2 
C     Slab load on braced frames 
2 wg=0,0,-.041667   :150pcfx4 in. 
C      Roof Dead Loads 
3 wg=0,0,-.0025 
C      Roof Live Loads 
4 wg=0,0,-.016667 
C       Wind Span Loads 
5 wg=.048333,0,0 
6 wg=.0508333,0,0 
7 wg=.0033,0,0 
8 wg=-.011667,0,0 
9 wg=.06,0,0 
10 wg=-.015,0,0 
11 wg=.015,0,0 
12 wg=-.071667,0,0 
13 wg=.071667,0,0 

■T2 

C 
385 
88 
C 
51 
52 
55 
59 
62 
63 
64 
67 
71 
74 
C 
202 
204 
206 
208 
210 
212 

166 
25 

1 
3 
9 
17 
23 
25 
27 
33 
41 
47 

102 
104 
106 
108 
110 
112 

Truss Elements T2-a 
25 m=34 lp=2,0 
75 m=34 lp=2,0 

Bottom Chord (3 axis --- 
3 m=ll lp=2,0 lr=l,0,0,0,0 
5 m=ll lp=2,0        g=2, 
11 m=21 lp=2,0        g=3, 
19 m=ll lp=2,0        g=2, 
25 m=ll lp=2,0 lr=0,l,0,0,0 
27 m=ll lp=2,0 lr=l,0,0,0,0 
29 m=ll lp=2,0        g=2, 
35 m=21 lp=2,0        g=3, 
43 m=ll lp=2,0        g=2, 
49 

3 
5 
7 
9 
11 
13 

m=ll lp=2,0 lr=0,l,0,0,0 
Main Diagonal Bottom Sect 
m=14 lp=2,0  lr=0,1,0,0, 
m=6 lp=2,0 
m=15 lp=2,0 

lp=2,0 
lp=2,0 

m=8 
m=9 
m=13 lp=2,0 

lr=0,1,0,0, 
lr=0,1,0,0, 
lr=0,1,0,0, 
lr=0,1,0,0, 
lr=0,1,0,0, 

+Y) 
,0 
1,2,2 
1.2,2 
1,2,2 
,0 
,0 
1,2,2 
1,2,2 
1,2,2 
,0 
ion 
0,0 
0,0 
0,0 
0,0 
0,0 
0,0 
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213 114 13 m=10 lp=-2,0 lr=0,1,0,0,0,0 

215 116 15 m=9 lp=-2,0 lr=0,1,0,0,0,0 

217 118 17 m=8 lp=-2,0 lr=0,1,0,0,0,0 

219 120 19 m=13 lp=-2,0 lr=0,1,0,0,0,0 

221 122 21 m=6 lp=-2,0 lr=0,1,0,0,0,0 

223 124 23 m=l lp=-2,0 lr=0,1,0,0,0,0 

226 126 27 m=l lp=2,0 lr=0,1,0,0,0,0 

228 128 29 m=6 lp=2,0 ] .r=0,1,0,0,0,0 

230 130 31 m=13 lp=2,0 ] .r=0,1,0,0,0,0 

232 132 33 m=8 lp=2,0 ] .r=0,1,0,0,0,0 

234 134 35 m=9 lp=2,0 lr=0,1,0,0,0,0 

236 136 37 m=10 lp=2,0 lr=0,1,0,0,0,0 

237 138 37 m=13 lp=-2,0 lr=0,1,0,0,0,0 

239 140 39 m=9 lp=-2,0 lr=0,1,0,0,0,0 

241 142 41 m=8 lp=-2,0 lr=0,1,0,0,0,0 

243 144 43 m=15 lp=-2,0 lr=0,1,0,0,0,0 

245 146 45 m=6 lp=-2,0 lr=0,1,0,0,0,0 

247 148 47 m=14 lp=-2,0 lr=0,1,0,0,0,0 

C Main Diagonal Top section 

201 51 102 m=14 lp=2,0 lr=l,0,0,0,0,0 

203 53 104 m=6 lp=2,0 lr=l,0,0,0,0,0 

205 55 106 m=15 lp=2,0 lr=l,0,0,0,0,0 

207 57 108 m=8 lp=2,0 lr=l,0,0,0,0,0 

209 59 110 m=9 lp=2,0 lr=l,0,0,0,0,0 

211 61 112 m=13 lp=2,0 lr=l,0,0,0,0,0 

214 65 114 m=10 lp=-2,0 lr=l,0,0,0,0,0 

216 67 116 m=9 lp=-2,0 lr=l,0,0,0,0,0 

218 69 118 m=8 lp=-2,0 lr=l,0,0,0,0,0 

220 71 120 m=13 lp=-2,0 lr=l,0,0,0,0,0 

222 73 122 m=6 lp=-2,0 lr=l,0,0,0,0,0 

224 75 124 m=l lp=-2,0 lr=l,0,0,0,0,0 

225 75 126 m=l lp=2,0 lr=l,0,0,0,0,0 

227 77 128 m=6 lp=2,0 lr=l,0,0,0,0,0 

229 79 130 m=13 lp=2,0 lr=l,0,0,0,0,0 

231 81 132 m=8 lp=2,0 lr=l,0,0,0,0,0 

233 83 134 m=9 lp=2,0 lr=l,0,0,0,0,0 

235 85 136 m=10 lp=2,0 lr=l,0,0,0,0,0 

238 89 138 m=13 lp=-2,0 lr=l,0,0,0,0,0 

240 91 140 m=9 lp=-2,0 lr=l,0,0,0,0,0 

242 93 142 m=8 lp=-2,0 lr=l,0,0,0,0,0 
244 95 144 m=15 lp=-2,0 lr=l,0,0,0,0,0 

246 97 146 m=6 lp=-2,0 lr=l,0,0,0,0,0 

248 99 148 m=14 lp=-2,0 lr=l,0,0,0,0,0 

C Diagonal Brace 
126 53 102 m=5 lp=2,0 lr=l,1,0,0,0,0   g=5,1,2,2 

132 63 114 m=5 lp=-2,0 lr=l,1,0,0,0,0   g=5,l,2,2 

138 77 126 m=5 lp=2,0 lr=l,1,0,0,0,0   g=5,l,2,2 

144 87 138 m=5 lp=-2,0 lr=l,1,0,0,0,0   g=5,l,2,2 

C Vertical Brace 
101 102 52 m=5 lp=2,0 lr=l,1,0,0,0,0   g=10,l,2,2 

112 124 74 m=22 lp=2,0 lr=l,1,0,0,0,0 

113 126 76 m=22 lp=-2,0 lr=l,1,0,0,0,0 

114 128 78 m=5 lp=-2,0 lr=l,1,0,0,0,0   g=10,l,2,2 

C Top Chord (3 axis - - Z) 
1 51 52 m=12 lp=-2. 0  lr=l,0,0,0,0,0 

2 52 53 m=12 lp=-2. 0                  g=21,1,1,1 

24 74 75 m=12 lp=-2. 0 lr=0,1,0,0,0,0 
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25 75 76 m=12 lp=-2,0 lr=l,0,0,0,0,0 
26 76 77 m=12 lp=-2,0 g=21,1,1,1 
48 
C 

98 99 m=12 
South 

lp=-2,0 
Vertical 

lr=0,1,0,0,0,0 
Member 

76 50 51 m=20 lp=2,0 nsl=0,0,6,8,0,0,10,12 lr=l,1,0,0, 0, 0 

50 1 50 m=20 lp=2,0 nsl=0,0,6,8,0,0,10,12 lr=l,1,0,0, 0, 0 

77 3 53 m=14 lp=2,0 g=l,l,2,2 lr=l,1,0,0, 0, 0 

79 7 57 m=6 lp=2,0 g=5,l,2,2 lr=l,1,0,0, 0, 0 

85 19 69 m=14 lp=2,0 g=2,l,2,2 lr=l,1,0,0, 0, 0 

89 27 77 m=14 lp=-2,0 g=2,l,2,2 lr=l,1,0,0, 0 0 

92 33 83 m=6 lp=-2,0 g=5,1,2,2 lr=l,1,0,0, 0 0 

98 45 95 m=14 lp=-2,0 g=l,1,2,2 lr=l,1,0,0, 0, 0 

100 100 99 m=20 lp=2,0 nsl=0,0,7,9,0,0,ll,13 lr=l,1,0,0, 0 0 

49 49 100 m=20 lp=2,0 nsl=0,0,7,9,0,0,ll,13 lr=l,1,0,0, 0 0 

C Bracing Frame Element s 
301 149 150 m=23 lp=2,0 
302 150 50 m=24 lp=2,0 
303 151 152 m=25 lp=2,0 
304 152 1 m=26 lp=2,0 
305 153 154 m=26 lp=2,0 nsl=3,0,0,0,0,4,0,0 g=3,1,1,1 
309 159 160 m=19 lp=2,0 nsl=2,1,0,0,0,0,0,0 g=3,1,1,1 
313 158 159 m=25 lp=2,0 
314 164 158 m=27 lp=3,0 
315 158 151 m=27 lp=3,0 
316 151 149 m=27 lp=3,0 
317 165 159 m=19 lp=2,0 nsl=0,0,5,8,0,0,10,12 

318 159 153 m=19 lp=2,0 nsl=0,0,5,8,0,0,10,12 
331 153 152 m=19 lp=2,0 
319 152 150 m=19 lp=2,0 
320 167 163 m=20 lp=2,0 
321 163 157 m=20 lp=2,0 
322 157 1 m=20 lp=2,0 nsl=0,0,5,8,0,0,10,12 
323 153 168 m=8 lp=-2,0 
324 168 163 m=8 lp=-2,0 
325 159 168 m=8 lp=-2,0 
326 168 157 m=8 lp=-2,0 
327 159 169 m=8 lp=-2,0 
328 169 167 m=8 l'p=-2,0 
329 165 169 m=8 lp=-2,0 
330 169 163 m=8 lp=-2,0 
351 100 170 m=24 lp=2,0 
352 170 171 m=23 lp=2,0 
353 49 172 m=26 lp=2,0 
354 172 173 m=25 lp=2,0 
355 174 175 m=26 lp=2,0 nsl=3,0,0,0,0,4,0,0 g=3,1,1,1 
359 179 180 m=19 lp=2,0 nsl=2,1,0,0,0,0,0,0 g=3,1,1,1 
363 183 184 m=25 lp=2,0 
364 187 184 m=27 lp=3,0 
365 184 173 m=27 lp=3,0 
366 173 171 m=27 lp=3,0 
367 186 183 m=19 lp=2,0 nsl=0,0,7,9,0,0,ll,13 
368 183 178 m=19 lp=2,0 nsl=0,0,7,9,0,0,ll,13 
369 178 172 m=19 lp=2,0 
370 172 170 m=19 lp=2,0 
371 185 179 m=20 lp=2,0 
372 179 174 m=20 lp=2,0 
373 174 49 m=20 lp=2,0 nsl=0,0,7,9,0,0,ll,13 
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374 174 188 m=8   lp=-2,0 
375 188 183 m=8   lp=-2,0 

376 179 188 m=8   lp=-2,0 
377 188 178 m=8   lp=-2,0 
378 179 189 m=8   lp=-2,0 

379 189 186 m=8   lp=-2,0 

380 185 189 m=8   lp=-2,0 

381 189 183 m=8  lp=-2,0 

loads 
51 99 48 1=1 f=0,0,-.376 

52 54 1 1 = 1 f=0,0,-.737 
55 1 = 1 f=0,0,-.832 
56 58 1 1 = 1 f=0,0,-.737 
59 1 = 1 f=0,0,-.832 
60 62 1 1 = 1 f=0,0,-.737 

63 1 = 1 f=0,0,-.952 
64 66 1 1 = 1 f=0,0,-.737 

67 1 = 1 f=0,0,-.832 
68 70 1 1=1 f=0,0,-.737 
71 1 = 1 f=0,0,-.832 
72 74 1 1=1 f=0,0,-.737 
75 1 = 1 f=0,0,-1.46 
76 78 1 1=1 f=0,0,-.737 
79 1=1 f=0,0,-.832 
80 82 1 1=1 f=0,0,-.737 
83 1=1 f=0,0,-.832 
84 86 1 1=1 f=0,0,-.737 
87 1 = 1 f=0,0,-.952 
88 90 1 1 = 1 f=0,0,-.737 
91 1=1 f=0,0,-.832 
92 94 1 1=1 f=0,0,-.737 
95 1 = 1 f=0,0,-.832 
96 98 1 1=1 f=0,0,-.737 
51 99 48 1=1 f=0,0,-.3 
52 98 1 1=1 f=0,0,-.6 
51  99 48 1= 1 f=0,0,-.347 
55 59 4 1= 1 f=0,0,-.557 
63 87 24 1= 1 f=0,0,-.322 
67 71 4 1= 1 f=0,0,-.557 
75 1= 1 f=0,0,-.163 
79 83 4 1= 1 f=0,0,-.557 
91 95 4 1 = 1 f=0,0,-.557 
9 17 3 1 = 1 f=0,0,-.1775 
33 41 8 1= 1 f=0,0,-.1775 
51 99 48 1= 6 f=0,0,-.667 
52 98 1 1 = 6 f=0,0,-1.333 
1 49 18 1= 2 f=0,0,-.533 
3 23 2 1= 2 f=0,0,-1.066 
27 47 2 1= 2 f=0,0,-1.066 
158 1= 3 f=10.83,0,0 
149 151 2 1= 3 f=.64,0,0 
184 1= 3 f=.746,0,0 
171 173 2 1= 3 f=.042,0,0 
158 1 = 4 f=2.62,0,0 
149 151 2 1= 4 f=.145,0,0 
184 1= 4 f=13.5,0,0 

C-118 



171 173 
51 
52 57 1 
58 
59 64 1 
65 98 1 
99 
51 
52 57 1 
58 
59 64 1 
65 98 1 
99 
3 23 2 
27 47 2 
158 
149 151 
184 
171 173 
51 
52 57 1 
58 
59 64 1 
65 98 1 
99 
51 
52 57 1 
58 
59 64 1 
65 98 1 
99 

1=4 
1=3 
1=3 
1=3 
1=3 
1=3 
1=3 
1=4 
1=4 
1=4 
1=4 
1=4 
1=4 
1=5 
1=5 
1=7 
1=7 
1=7 
1=7 
1=7 
1=7 
1=7 
1=7 
1=7 
1=7 
1 = 8 
1=8 
1=8 
1=8 
1=8 
1=8 

f=.75 
f=0,0 
f=0,0 
f=0,0 
f=0,0 
f=0,0 
f=0,0 
f=0,0 
f=0,0 
f=0,0 
f=0,0 
f=0,0 
f=0,0 
f=0,0 
f = 0,0 
f=-3. 
f=-.l 
f=-3. 
f=-.l 
f=0,0 
f=0,0 
f=0,0 
f=0,0 
f=0,0 
f=0,0 
f=0,0 
f=0,0 
f=0,0 
f=0,0 
f=0,0 
f=0,0 

,0,0 
, .867 
,1.73 
, .833 
, .533 
,-.2 

,-.1 
,3.13 
,6.27 
,5.37 
,5.07 
,4.33 
,2.17 
,-.5 
,-.5 
37,0,0 
8,0,0 
37,0,0 
8,0,0 
, .967 
,1.933 
,1.933 
,1.933 
,1.933 
, .967 
,3.2 
,6. 
,6. 
,6. 
,6. 
,3. 
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Truss T2 Hangars 43 and 47 

C 
C SAPSTL INPUT 
C 
CONTROL 
IX=0 IT=1 IL=2,6 ID=1 
COMBO 
1 c=l,0,1,0,1,0,0,0 
2 c=l,0,0,1,1,0,0,0 
3 c=l,0,0,0,1,0,1,0 
4 c=l,0,0,0,1,0,0,1 

IU=E IP=0 R=.5,.5 

.625 

sections 
57 mn=s sh=t e=29000 fy=36 t=8,12,.5,l 
58 mn=s sh=t e=29000 fy=36 t=3,5,.25,.5 
59 mn=s sh=g e=29000 fy=36 a=5.74 i=16.0,28. 
as=2.97,2.97 z=9.03,8.04   t=9.23,10.8 

60 mn=s sh=g e=29000 fy=36 a=7.22 i=20.2,32. 
as=3.75,3.75 z=ll.34,10.25 t=9.13,ll 

61 mn=s sh=t e=29000 fy=36 t=3,4,.25,.5 
62 mn=s sh=wl4x90 e=29000 
63 mn=s sh=wl4x90 e=29000 
64 mn=s sh=t e=29000 fy=36 t=4,6,.3125, 
65 mn=s sh=t e=29000 fy=36 t=5,6,.25,.5 
66 mn=s sh=wl4x90 e=29000 
67 mn=s sh=t e=29000 fy=36 t=6,12,.5,l 
68 mn=s sh=t e=29000 fy=36 t=3.5,5,.3125,.62 
69 mn=s sh=t e=29000 fy=36 t=3,5,.25,.5 
70 mn=s sh=t e=29000 fy=36 t=3,4,.3125,.625 
71 mn=s sh=g e=29000 fy=36 a=5.74 i=21.8,10. 
as=3.8,2.2 z=9.7,5.5 t=7.98,7.375 

72 mn=s sh=g €=29000 fy=36 a=15.5  i=97.3,92 
as=8,8 2=30.1,36.9 t=ll. 65,16 . 37 

73 mn=s sh=g e=29000 fy=36 a=16.29 i=147,277 
as=6.7,2.4 z=55.6,28.3 t=16.7,12.35 

74 mn=s sh=t e=29000 fy=36 t=6,7,.375,.75 

0 \ 

75 

:2L8x6xl/2 
:2L3x2.5x1/4 

2L6x3.5x5/16-odd 

93 

.4 

\ 
:2L6x4x3/8-odd 
:2L3x2xl/4 

:2L4x3x5/16 
:2L5x3xl/4 

2L6x6xl/2 
2L3.5x2.5x5/16 
2L3x2.5x1/4 
2L3x2x5/16 

\ 
2L6x3.5x5/16 

\ 
2L8x8xl/2 

\ 
2C-12x40,10x15. 
2L6x3.5x3/8 

frame 
1  48 1 m=57 
62 63 1 m=67 
77 78 1 m=60 1 = = 1, .5 
79 m=71 1 = --1, .5 
80 84 1 m=59 1= = 1, .5 
85 87 1 m=60 1 = = 1, .5 
89 91 1 m=60 1= = 1, .5 
92 96 1 m=59 1 = =1, .5 
97 m=71 1 = = 1, .5 
98 99 1 m=60 1 = =1, .5 
101 124 1 m= 58 
126 149 1 m= 61 
201 202 1 m= 60 
203 204 1 m= 71 
205 206 1 m= 65 
211 212 1 m= 64 
213 214 1 m= 70 
215 216 1 m= 69 
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217 218 1 m=68 
219 220 1 m=64 
221 222 1 m=71 
223 226 1 m=74 
227 228 1 m=71 
229 230 1 m=64 
231 232 1 m=68 
233 234 1 m=69 
235 236 1 m=70 
237 238 1 m=64 
243 244 1 m=65 
245 246 1 m=71 
247 248 1 m=60 
374 381 1 m=68 
323 330 1 m=68 
317 318 1 1=1, 001 
320 1=1, 001 
305 312 1 1=1, 001 
385 1=.5, .5 
371 1=1, 001 
367 368 1 1=1, 001 
355 362 1 1=1, 001 
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Truss T2 Hangars 43 and 47        Retrofit: None 

C S I  /  SAP90  -  -  FINITE  ELEMENT  ANALYSIS  OF  STRUCTURES  PAGE   24 
SAP90_FILE:t2- 47/SAPSTL_FILE:asd.STL 

T2-47 

AISC SPECIFICATIONS, ASD 1989 
AXIAL LOAD & BIAXIAL MOMENT INTERACTION STRESS CHECK 

ELEM  SECTION  CHK  STRESS = AXL + B33 + B22  STATION COMBO  AISC     SECTION 
ID  TYPE    TYPE   RATIO LOCATION    NO  EQUATION    TYPE 

{in} 

.511  .432  .079  .000   160.00     1  (Hl-1) 

.542  .383  .159  .000   113.14     4  (Hl-1) 

(C) .509 .432 .078 .000 .00 1 (Hl-1) 

(C) 

(C) 

(C) .526 .368 .158 .000 .00 4 (Hl-1) 

(C) .581 .485 .095 .000 . 115.52 4 (Hl-1) 

(C) .554 .460 .094 .000 .00 4 (Hl-1) 

(C) 1.244 1.038 .206 .000 .00 4 (Hl-1) 

62 T 

63 T 

201 G 

202 G 

205 T 

206 T 

213 T 

214 T 
(C)   1.375 1.125  .250  .000   121.67     4  (HI-11 

215 T fa > Fe 
216 T fa > Fe 
217 T 

218 T 

219 T 

220 T 

221 G 

222 G 

223 T 

224 T 

225 T 

226 T 

227 G 

228 G 

229 T 

230 T 

231 T 

232 T 

(C) 1.713 1.132 .581 .000      .00 4 (Hl-1) 

(C) 1.752 1.141 .611 .000 124.20 4 (Hl-1) 

(C) 1.194  .904 .290 .000      .00 4 (Hl-1) 

(C) 1.205  .910 .295 .000 125.48 4 (Hl-1) 

(C) .786  .664 .121 .000      .00 4 (Hl-1) 

(C) .794  .672 .122 .000 126.77 4 (Hl-1) 

(C) .827.  .708 .119 .000      .00 4 (Hl-1) 

(C) .846  .726 .120 .000 128.06 4 (Hl-1) 

(C) .846  .726 .120 .000 128.06 4 (Hl-1) 

(C) .827  .708 .119 .000      .00 4 (Hl-1) 

(C) .794  .672 .122 .000 126.77 4 (Hl-1) 

(C) .786  .664 .121 .000      .00 4 (Hl-1) 

(C) 1.205  .910 .295 .000 125.48 4 (Hl-1) 

(C) 1.194  .904 .290 .000      .00 4 (Hl-1) 

(C) 1.752 1.141 .611 .000 124.20 4 (Hl-1) 

(C) 1.713 1.132 .581 .000      .00 4 (Hl-1) 
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NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 
NON-COM 
NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 



CSI  /  SAP90 

T2-47 

AISC SPECIFICATIONS, 
AXIAL LOAD & BIAXIAL 

FINITE  ELEMENT ANALYSIS  OF  STRUCTURES  PAGE   25 
SAP9 0_FILE:t2-47/SAPSTL_FILE:asd.STL 

ASD 1989 
MOMENT INTERACTION STRESS CHECK 

:LEM SECTION CHK STRESS = AXL + B33 + B22 STATION COMBO AISC SECTION 
ID TYPE TYPE RATIO LOCATION 

{in} 
NO EQUATION TYPE 

233 T fa > Fe NON-COM 
234 T fa > Fe NON-COM 
235 T NON-COM 

(C) 1.375 1 .125 .250 .000 121.67 4 (Hl-1) 
236 T NON-COM 

(C) 1.244 1 .038 .206 .000 .00 4 (Hl-1) 
243 T NON-COM 

(C) .554 .460 .094 .000 .00 4 (Hl-1) 
244 T NON-COM 

(C) .581 .485 .095 .000 115.52 4 (Hl-1) 
247 G NON-COM 

(C) .526 .368 .158 .000 .00 4 (Hl-1) 
248 G NON-COM 

(C) .542 .383 .159 .000 113.14 4 (Hl-1) 
302 W12X22 1/] r > 300 COMPACT 

(C) .977 .802 .175 .000 .00 4 (Hl-1) 
304 W14X30 kl/r > 200 COMPACT 
323 T NON-COM 

(C) .507 .421 .086 .000 175.43 2 (Hl-1) 
324 T NON-COM 

(C) .560 .445 .114 .000 .00 2 (Hl-1) 
327 T NON-COM 

(C) 1.126 .928 .198 .000 180.23 1 (Hl-1) 
328 T NON-COM 

(C) 1.263 .953 .310 .000 180.23 1 (Hl-1) 
329 T NON-COM 

(C) .509 .386 .123 .000 .00 3 (Hl-1) 
351 W12X22 kl/r > 200 COMPACT 

(C) .977 .802 .175 .000 312.00 4 (Hl-1) 
353 W14X30 kl/r > 200 COMPACT 
374 T NON-COM 

(C) .633 525 .108 .000 175.43 1 (Hl-1) 
375 T NON-COM 

(C) .674 550 .125 .000 .00 1 (Hl-1) 
378 T NON-COM 

(C) 1.244 988 .256 .000 180.23 2 (Hl-1) 
379 T NON-COM 

(C) 1.550 1 013 .537 .000 180.23 ' 2 (Hl-1) 
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Truss T3 Hangars 44 and 45 Average Wind 

c SAP90   INPUT 

system 
L=8 
C 
C 
C 
joints 
25       x=1920 z=0         y=0 
6025 z=0          y=2880     g=25,6025,500 
75       x=1920 z=200    y=0 
6075  x=1920 z=200     y=2880     g=75,6075,500 
6470  x=1920 z=-384  y=0 
6471  x=1920 z=-384   y=240 
6472  x=1920 z=-192  y=0 
6473  x=1920 z=-192  y=240 
6474   x=1920 z=-288  y=120 
6475  x=1920 z=-96    y=120 
6476  x=1920 z=100     y=120 
6477   x=1920 z=100     y=840 
6478  x=1920 z=-384   y=1440 
6479   x=1920 z=100     y=2040 
6480  x=1920 z=-384  y=2640 
6481  x=1920 z=-384   y=2880 
6482   x=1920 z=-192   y=2640 
6483  x=1920 z=-192  y=2880 
6484  x=1920 z=-288  y=2760 
6485  x=1920 z=-96     y=2760 
6486  x=1920 z=100     y=2760 

restraints 
6470  r=l,l. L,0,0,0 
6471  r=l,l, L,0,0,0 
6478   r=l,l. L,0,0,0 
6480   r=l,l. L,0,0,0 
6481   r=l,l, L,0,0,0 
75   6075   500 r=l,0,0,0,0,0 
25   6025   500 r=l,0,0,0,0,0 

frame 
nm=57  nl=0 z=-l,0,0,0,0,0,0,0 
1     sh=wl8x76                             w=.006333     E=29000 
2     sh=218x6xl/2-3                 w=.0038333 
3     sh=216x6x3/8-3                 w=.00248333 
4     sh=213x3 .5x5/16-3          w=.0011 
5     sh=213x3xl/4-3                 w=.00081667 
6     sh=216x3 .5x5/16-3          w=.0016333 
7     sh=213x3x5/16-3              w=.00101667 
8     sh=2L3.5X2.5X5/16-3     w=.001008333 
9     sh=213x2 .5x1/4-3            w=.00075 
10   sh=213x2x5/16-3              w=.0008333 
11   sh=216x6xl/2-3                 w=.0030667 
12   sh=218x6xl/2-3                 w=.0038333 
13   sh=214x3x5/16-3              w=.0012 
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14 sh=216x4x3/8-3 w=.00205 
15 sh=215x3xl/4-3 w=.0011 
16 sh=215x3.5x5/16-3 w=.00145 
17 sh=wl8x65 w=.00541667 
18 sh=w24x68 w=.005667 
19 sh=wl8x46 w=.0038333 
20 sh=wl8x65 w=.00541667 
21 sh=216x6x5/8-3 w=.0040333 
22 sh=213x2.5xl/4-3 w=.00075 
23 sh=w8xl8 w=.0015 
24 sh=wl2x22 w=.0018333 
25 sh=wl0x22 w=.0018333 
26 sh=wl4x30 w=.0025 
27 sh=w8x31 w=.00258333 
28 sh=wl2x26 w=.0021667 
29 sh=wl0xl2 w=.001 
30 sh=wl0x22 w=.0018333 
31 sh=14x3xl/4 w=.00048333 
32 sh=13.5x2.5x1/4 w=.000408333 
33 sh=215x3.5x3/8-3 w=.0017333 
34 sh=wl4x90 w=.0075 
35 sh=wl4xl45 w=.01208333 
36 sh=w33x201 w=.01675 
37 sh=217x4xl/2 w=.00298 
38 sh=wl4x74 w=.0061667 
39 sh=wl4x43 w=.00358333 
40 sh=215x3x5/16 w=.0013667 
41 a=14.7 j=200 i=597,288 as=9.29,9.9 e=29000 w=.005 
42 sh=wl4x61 w=.00508333 
43 sh=w6xl6 w=.001333 
44 sh=213x2.5xl/4-3 w=.00075  . 
45 sh=mcl2x31 w=.00258333 
46 sh=mcl2x31 w=.00258333 
47 sh=mcl2x31 w=.00258333 
48 sh=216x3.5x3/8-3 w=.00195 
49 sh=215x3x5/16-3 w=.0013667 
50 sh=215x5x3/8 w=.00205 
51 sh=13x2.5x1/4 w=.000375 
52 sh=13x2xl/4 w=.000341667 
53 sh=wl4x30 w=.0025 
54 sh=215x3.5x5/16-3 w=.00145 
55 sh=wl4x34 w=.0028333 
56 sh=14x3x5/16 w=.0006 
57 sh=218x8xl/2 
C T3 elements 
7350   75  575 m=41 lp= =1,0 
7351  575 1075 m=34 lp= =1,0 
7352 1075 1575 m=34 lp= =1,0  g=l,l,500,500 
7354 2075 2575 m=34 1P= =1,0  g=6,1,500,500 
7361 5575 6075 m=41 lp= =1,0 
7362   25  525 m=41 lp= =1,0 
7363  525 1025 m=38 lp= =1,0 g=9,1,500,500 
7373 5525 6025 m=41 lp= =1,0 
7374 6472 6473 m=41 lp= =1,0 
9000 6470 6471 m=41 lp= =1,0 
9001 6480 6481 m=41 lp= =1,0 
7375 6482 6483 m=41 lp= =1,0 
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7376 6470 6472 m=34 lp=2,0 
7377 6472 25 m=34 lp=2,0 
7378 25 75 m=34 lp=2,0 
7379 6471 6473 m=35 lp=2,0 
7380 6473 525 m=35 lp=2,0 
7381 525 575 m=35 lp=2,0 
7382 1025 1075 m=42 lp=2,0 
7383 1525 1575 m=39 lp=2,0 
7384 2025 2075 m=39 lp=2,0 
7385 2525 2575 m=42 lp=2,0 
7386 3025 3075 m=36 lp=2,0 
7387 3525 3575 m=42 lp=2,0 
7388 4025 4075 m=39 lp=2,0 

' 7389 4525 4575 m=39 lp=2,0 
7390 5025 5075 m=42 lp=2,0 

7391 6480 6482 m=35 lp=2,0 

7392 6482 5525 m=35 lp=2,0 

7393 5525 5575 m=35 lp=2,0 

7394 6481 6483 m=34 lp=2,0 
7395 6483 6025 m=34 lp=2,0 
7396 6025 6075 m=34 lp=2,0 
7397 6478 3025 m=36 lp=2,0 
7398 6470 6474 ra=37 lp=2,0 
7399 6474 6473 m=37 lp=2,0 
7400 6472 6475 m=37 lp=2,0 
7401 6475 525 m=37 lp=2,0 
7402 25 6476 m=37 lp=2,0 
7403 6476 575 m=37 lp=2,0 
7405 6472 6474 m=37 lp=2,0 
7406 6474 6471 m=37 lp=2,0 
7407 25 6475 m=37 lp=2,0 
7408 6475 6473 m=37 lp=2,0 
7409 75 6476 m=37 lp=2,0 
7410 6476 525 m=37 lp=2,0 
7411 575 1025 m=38 lp=2,0 
7412 1075 1525 m=39 lp=2,0 
7413 1525 6477 m=40 lp=2,0 
7414 6477 2075 m=40 lp=2,0 
7415 1575 6477 m=4 0 lp=2,0 
7416 6477 2025 m=4 0 lp=2,0 
7417 2025 2575 m=39 lp=2,0 
7418 2525 3075 m=38 lp=2,0 
7419 3075 3525 m=38 lp=2,0 
7420 3575 4025 m=39 lp=2,0 
7421 4025 6479 m=4 0 lp=2,0 
7422 6479 4575 m=4 0 lp=2,0 
7423 4075 6479 m=40 lp=2,0 
7424 6479 4525 m=40 lp=2,0 
7425 4525 5075 m=39 lp=2,0 
7426 5025 5575 m=38 lp=2,0 
7427 5525 6486 m=37 lp=2,0 
7428 6486 6075 m=37 lp=2,0 
7429 5575 6486 m=37 lp=2,0 
7430 6486 6025 m=37 lp=2,0 
7431 6482 6485 m=37 lp=2,0 
7432 6485 6025 m=37 lp=2,0 
7433 5525 6485 m=37 lp=2,0 
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7434 6485 6483 m=37 lp=2,0 
7435 6480 6484 m=37 lp=2,0 
7436 6484 6483 m=37 lp=2,0 
7437 6482 6484 m=37 lp=2,0 
7438 6484 6481 m=37 lp=2,0 

loads 
C Dead Loads 

6025 500 
6075 6000 
5575 500 
5525 500 

6075 6000 
5577 500 

25 
75 
575 
525 
25 
525 
3025 
5525 
6025 
75 
575 
75 
6075 
C Live 
75   6075 6000 1 
575  5575 500  1 
C Roof Live Load 
75   6075 6000 1 
575  5575 500  1 
C Wind I 
75   6075 6000 1 
575  5575 500  1 
C Wind II 
75   6075 6000 1 
575  5575 500  1 
C Wind III 
75 

5575 500 575 
6075 
25 
25   75   50 
6025 
6025 6075 50 
C Wind IV 
75 
575  5575 500 
6075 
25 
25   75   50 
6025 
6025 6075 50 
C  P loads 
25   6025 500 

= 1 
= 1 
= 1 
=1 
=1 
= 1 
= 1 
=1 
=1 
=1 
=1 
=1 
=1 

=2 
=2 

=3 
=3 

=4 
=4 

=5 
=5 

=6 
=6 
=6 
=6 
=6 
=6 
=6 

f=0,0 
f=0,0 
f=0,0 
f=0,0 
f=0,0 
f = 0,0 
f=0,0 
f=0,0 
f=0,0 
f=0,0 
f=0,0 
f=0,0 
f=0,0 

f=0,0 
f=0,0 

f=0,0 
f=0,0 

f=0,0 
f=0,0 

f=0,0 
f=0,0 

f=0,0 
f=0,0 
f=0,0 

-27.35 
-19 
-38 
-1.43 
-2.8 

-.53 
-1.06 
-15 
-15 

-17.1 
-34.1 

-24.1 
-48.1 

-3.7 
-7.4 

105 
210 

8.1 
16.2 
8.1 

1 
1= 
1 
1= 
1 
1 
1= 

f=0,148.5,0 
f=0,73.2,0 
f=0,20.5,0 
f=0,10.1,0 

f=0,0,71.1 
f=0,0,142.2 
f=0,0,71.1 
f=0,-25.6,0 
f=0,-12.7,0 
f=0,220,0 
f=0,109,0 

1=8 f=0,0,-6 
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Truss T3 Hangars 44 and 45 
c 
C SAPSTL INPUT 
c 
CONTROL 
IX=0 IT=1 IL=2,3 ID=1,8 IU=E IP=0 R=.5,.5 
COMBO 
1 c=l,0,0,1.0,0,0,l 
2 c=l,0,0,0,1,0,0,1 
3 c=l,0,0,0,0,1,0,1 
4 c=l,0,0,0,0,0,1,1 

Average Wind 

sections 
58 mn=s sh=g e=29000 fy=36 a=12,96 i=488,64.8 \ 

as=5,8.75 z=78.24,25.2 t=4.92,14 : 
59 mn=s sh=g e=29000 fy=36 a=22.89 i=802,479 \ 

as=8,10 z=65,112.2 t=9,16,14 : 
60 mn=s sh=g e=29000 fy=36 a=14.7 i=597,288  \ 

as=9.29,9.9 z=93,58.4 t=12,14 : 
61 mn=s sh=g e=29000 fy=36 a=37.5 i=1110,367.5 \ 

as=20.6,16 z=187.3,83.2 t=14.52,14 : 
62 mn=s sh=g e=29000 fy=36 a=4.8 i=195.2,12.52 \ 

as=3.1,1.9 z=30.33,6.72 t=6.38,1.62 : 
63 mn=s sh=g e=29000 fy=36 a=15.5 i=185,97.3   \ 

as=8,8 z=36.9,30.1 t=8,16.375 : 
64 mn=s sh=wl4x82 e=29000 fy=36 
65 mn=s sh=g e=29000 fy=36 a=35.1 i=993,154  \ 

as=15.8,16 z=169,52.5 t=10.13,14 

2L7x4x5/8 

2C12x30 

2C12x25 

14-H-87,2P 

2L5x3x5/16 

2L8x8xl/2 
14-H-78 

14-H-78,2P 

frame 
7398 7403 
7405 7410 
7427 7438 
7350 
7361 
7362 
7373 7375 
7352 7354 
7357 7359 
7413 7416 
7421 7424 
7365 
7370 

m=58 
m=58 
m=58 
m=59 
m=59 
m=60 
m=60 
m=61 
m=61 
m=62 
m=62 
m=65 
m=65 
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Truss T3 Hangars 44 and 45        Retrofit: None 
Average Wind Loading 

CSI  /  SAP90  -  -  FINITE  ELEMENT ANALYSIS  OF  STRUCTURES  PAGE   16 
SAP90_FILE:t3-44/SAPSTL_FILE:asd.STL 

Truss T3 Hangars 44 and 45 Avg. Wind 

AISC SPECIFICATIONS, ASD 1989 
AXIAL LOAD & BIAXIAL MOMENT INTERACTION STRESS CHECK 

ELEM SECTION CHK STRESS = AXL + B33 + B22  STATION COMBO AISC SECTION 
ID TYPE TYPE RATIO LOCATION NO EQUATION   TYPE 

{in} 
7352 G NON-COM 

(T) .506 .349 .000 .157 240.00 2 (H2-1 
7359 G NON-COM 

(T) .506 .349 .000 .157 .00 2 (H2-1 
7363 W14X74 COMPACT 

(C) .584 .323 .000 .261 .00 1 (Hl-1 
(T) .529 .419 .000 .110 240.00 4 (H2-1 

7364 W14X74 COMPACT 
(C) .647 .447 .000 .200 240.00 2 (Hl-1 

7365 . G NON-COM 
(C) 1.064 .625 .000 .439 .00 2 (Hl-1 

7367 W14X74 COMPACT 
(C) 1.333 .767 .000 .566 240.00 1 (Hl-1 
(T) .919 .730 .000 .189 240.00 2 (H2-1 

7368 W14X74 COMPACT 
(C) 1.333 .767 .000 .566 .00 1 (Hl-1 
(T) .919 .730 .000 .189 .00 2 (H2-1 

7370 G NON-COM 
(C) 1.064 .625 .000 .439 240.00 2 (Hl-1 

7371 W14X74 COMPACT 
(C) .647 .447 .000 .200 .00 2 (Hl-1 

7372 W14X74 COMPACT 
(C) .882 .539 .000 .343 240.00 3 (Hl-1 

7373 G NON-COM 
(T) .571 .444 .000 .127 240.00 4 (H2-1) 

7379 W14X145 COMPACT 
(C) .970 .783 .000 .187 .00 3 (Hl-1] 

7380 W14X145 COMPACT 
(C) .657 .559 .000 .098 192.00 1 (Hl-1) 
(T) .541 .447 .000 .094 192.00 2 (H2-1) 

7381 W14X145 COMPACT 
(T) .506 .461 .000 .045 .00 2 (H2-1) 

7382 W14X61 COMPACT 
(C) .608 .438 .000 .170 200.00 1 (Hl-1) 
(T) .909 .680 .000 .229 200.00 2 (H2-1) 

7383 W14X43 COMPACT 
(T) .576 .504 .000 .072 .00 2 (H2-1) 

7384 W14X43 NON-COM 
(T) .785 .629 .000 .156 .00 2 (H2-1) 

7385 W14X61 COMPACT 
(C) .912 .604 .000 .308 200.00 1 (Hl-1) 
(T) 1.179 .854 .000 .325 200.00 2 (H2-1) 

7386 W33X201 NON-COM 
(C) .550 .550 .000 .000 .00 1 (Hl-1) 
(T) .591 .591 .000 .000 .00 2 (H2-1) 

7387 W14X61 COMPACT 
(C) .912 .604 .000 ,308 200.00 1 (Hl-1) 
(T) 1.179 .854 .000 .325 200.00 2 (H2-1) 

7388 W14X43 NON-COM 
(T) .785 .629 .000 .156 .00 2 (H2-1) 
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C S I /  SAP 9 0 -  FINITE  ELEMENT ANALYSIS  OF STRUCTURES  PAGE   17 
SAP90_FILE:t3 -44/SAPSTL_FILE rasd.STL 

Truss T3 Hangars 44 and 45 Avg. Wind 

AISC SPECIFICATIONS, ASD 1989 
AXIAL LOAD & BIAXIAL MOMENT INTERACTION STRESS CHECK 

ELEM SECTION CHK STRESS = AXL + B33 + B22 STATION < ZOMBO AISC SECTION 

ID TYPE TYPE RATIO LOCATION 
{in} 

NO EQUATION TYPE 

COMPACT 
7389 W14X43 

(T) .576 504 .000 .072 .00 2 (H2-1) 
COMPACT 

7390 W14X61 
(C) .608 438 .000 .170 200.00 1 (Hl-1) 

(T) .909 680 .000 .229 200.00 2 (H2-1) 
COMPACT 

7391 W14X145 
(C) .535 514 .000 .021 192.00 1 (Hl-1) 

(T) .563 499 .000 .065 .00 4 (H2-1) 

7392 W14X145 
COMPACT 

(C) .657 559 .000 .098 192.00 1 (Hl-1) 

(T) .541 447 .000 .094 192.00 2 (H2-1) 

7393 W14X145 
COMPACT 

(T) .506 461 .000 .045 .00 2 (H2-1) 
COMPACT 

7394 W14X90 
(C) 1.043 .794 .000 .249 .00 4 (Hl-1) 

COMPACT 
7395 W14X90 

(C) .537 .353 .000 .184 192.00 4 (Hl-1) 

7397 W33X201 
NON-COM 

(C) .687 .687 .000 .000 384.00 1 (Hl-1) 

(T) .558 .558 .000 .000 384.00 2 (H2-1) 
NON-COM 

7405 G 
(C) .632 .590 .000 .042 76.84 3 (Hl-1) 

NON-COM 
7406 G 

(C) .676 .593 .000 .083 153.67 3 (Hl-1) 
NON-COM 

7407 G 
(C) .761 .695 .000 .067 .00 3 (Hl-1) 

NON-COM 
7408 G 

(C) .804 .698 .000 .106 153.67 3 (Hl-1) 

7411 W14X74 fa > Fe COMPACT 

7412 W14X43 fa > Fe NON-COM 

7417 W14X43 fa > Fe NON-COM 

7418 W14X74 fa > Fe COMPACT 

7419 W14X74 fa > Fe COMPACT 

7420 W14X43 fa > Fe NON-COM 

7425 W14X43 fa > Fe NON-COM 

7426 W14X74 fa > Fe COMPACT 
NON-COM 

7431 G 
(T) .735 .671 .000 .063 153.67 4 (H2-1) 

NON-COM 
7432 G 

(T) .753 .674 .000 .079 .00 4 (H2-1) 
NON-COM 

7433 G 
(C) .660 .607 .000 .052 153.67 4 (Hl-1) 

NON-COM 
7434 G 

(C) .681 .612 .000 .068 153.67 4 (Hl-1) 
NON-COM 

7435 G 
(T) .604 .552 .000 .052 153.67 4 (H2-1) 

NON-COM 
7436 G 

(T) .603 .554 .000 .049 153.67 4 (H2-1) 
NON-COM 

7437 G 
(C) .824 .772 .000 .052 76.84 4 (Hl-1) 

C-130 



CSI  /. S A P 9 0  -  -  FINITE  ELEMENT ANALYSIS  OF  STRUCTURES  PAGE   18 
SAP9 0_FILE:13 -4 4/SAPSTL_FILE:asd.STL 

Truss T3 Hangars 44 and 45 Avg. Wind 

AISC SPECIFICATIONS, ASD 1989 
AXIAL LOAD & BIAXIAL MOMENT INTERACTION STRESS CHECK 

ELEM SECTION CHK STRESS = AXL + B33 + B22  STATION COMBO AISC    SECTION 
ID TYPE   TYPE  RATIO LOCATION   NO EQUATION   TYPE 

{in} 
7438  G NON-COM 

(C)    .836  .775  .000  .060  153.67    4  (Hl-1) 
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Truss T3 Hangars 44 and 45 

c SAP90 INPUT 

Stepped Wind Loading 

syste jm 
L=8 
C 
C 
C 
joints 
25 x=1920 z=0 y=0 
6025 z = 0 y=2880  g=25,6025,500 

75 x=1920 z=200 y=0 
6075 x=1920 z=200 y=2880  g=75,6075,500 

6470 x=1920 z=-384 y=0 
6471 x=1920 z=-384 y=240 

6472 x=1920 z=-192 y=0 
6473 x=1920 z=-192 y=240 

6474 x=1920 z=-288 y=120 

6475 x=1920 z=-96 y=120 

6476 x=1920 z=100 y=120 

6477 x=1920 z=100 y=840 

6478 x=1920 z=-384 y=1440 

6479 x=1920 z=100 y=2040 

6480 x=1920 z=-384 y=2640 

6481 x=1920 z=-384 y=2880 

6482 x=1920 z=-192 y=2640 

6483 x=1920 z=-192 y=2880 

6484 x=1920 z=-288 y=2760 

6485 x=1920 z=-96 y=2760 

6486 x=1920 z=100 y=2760 

restraints 
6470 r=l,1,1,0,0,0 
6471 r=l,1,1, 0,0,0 
6478 r=l,1,1,0,0,0 
6480 r=l,1,1,0,0,0 
6481 r=l,1,1, 0,0,0 
75 6075 500 r=l,0,0,0,0,0 
25 6025 500 r=l,0,0,0,0,0 

frame 
nm=57 

sh= 
sh= 
sh= 
sh= 
sh= 
sh= 
sh= 

8 sh= 
9 sh= 
10 sh= 
11 sh= 
12 sh= 
13 sfr 

nl=0 z=-l,0,0,0,0,0,0,0 
=wl8x76 
=218x6x1/2-3 
=216x6x3/8-3 
=213x3.5x5/16-3 
=213x3x1/4-3 
=216x3.5x5/16-3 
=213x3x5/16-3 
=2L3.5X2.5X5/16■ 
=213x2.5x1/4-3 
=213x2x5/16-3 
=216x6x1/2-3 
=218x6x1/2-3 
=214x3x5/16-3 

w=.006333 'E=29000 
w=.0038333 
w=.00248333 

w=.0011 
w=.00081667 
w=.0016333 
w=.00101667 
w=.001008333 
w=.00075 
w=.0008333 
w=.0030667 
w=.0038333 
w=.0012 
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14 sh=216x4x3/8-3 w= .00205 
15 sh=215x3xl/4-3 w= .0011 
16 sh=215x3.5x5/16- 3 w= .00145 
17 sh=wl8x65 w= .00541667 
18 sh=w24x68 w= .005667 
19 sh=wl8x46 w= .0038333 
20 sh=wl8x65 w= .00541667 
21 sh=216x6x5/8-3 w= .0040333 
22 sh=213x2.5xl/4-3 w= .00075 
23 sh=w8xl8 w= .0015 
24 sh=wl2x22 w= .0018333 
25 sh=wl0x22 w= .0018333 
26 sh=wl4x30 w= .0025 
27 sh=w8x31 w= .00258333 
28 sh=wl2x26 w= .0021667 
29 sh=wl0xl2 w= .001 
30 sh=wl0x22 w= .0018333 
31 sh=14x3xl/4 w= .00048333 
32 sh=13.5x2.5x1/4 w= .000408333 
33 sh=215x3.5x3/8-3 w= .0017333 
34 sh=wl4x90 w= .0075 
35 sh=wl4xl45 w= .01208333 
36 sh=w33x201 w= .01675 
37 sh=217x4xl/2 w= .00298 
38 sh=wl4x74 w= .0061667 
39 sh=wl4x43 w= .00358333 
40 sh=215x3x5/16 w= .0013667 
41 sh=sl2x50 w= .0041667 
42 sh=wl4x61 w= .00508333 
43 sh=w6xl6 w= .001333 
44 sh=213x2.5xl/4-3 w= .00075 
45 sh=mcl2x31 w= .00258333 
46 sh=mcl2x31 w= .00258333 
47 sh=mcl2x31 w= .00258333 
48 sh=216x3.5x3/8-3 w= .00195 
49 sh=215x3x5/16-3 w= .0013667 
50 sh=215x5x3/8 w= 00205 
51 sh=13x2.5x1/4 w= 000375 
52 sh=13x2xl/4 w= 000341667 
53 sh=wl4x30 w= 0025 
54 sh=215x3.5x5/16-3 w= 00145 
55 sh=wl4x34 w= 0028333 
56 Sh=14x3x5/16 w= 0006 
57 sh=218x8xl/2 
C T3 elements 
7350   75  575 m=41 lp= =1,0 
7351  575 1075 m=34 lp= =1,0 
7352 1075 1575 m=34 lp= =1,0 g=l,l,50 
7354 2075 2575 m=34 lp= = 1,0 g=6,l,50 
7361 5575 6075 m=41 lp= =1,0 
7362   25  525 m=41 lp= =1,0 
7363  525 1025 m=38 lp= =1,0 g=9,l,50 
7373 5525 6025 m=41 lp= =1,0 
7374 6472 6473 m=41 lp= =1,0 
7375 6482 6483 m=41 lp= =1,0 
7376 6470 6472 m=34 lp= =2,0 
7377 6472   25 m=34 lp= =2,0 
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7378   25   75 m=34 lp=2,0 
7379 6471 6473 m=35 lp=2,0 
7380 6473  525 m=35 lp=2,0 
7381  525  575 m=35 lp=2,0 
7382 1025 1075 m=42 lp=2,0 
7383 1525 1575 m=39 lp=2,0 
7384 2025 2075 m=39 lp=2,0 
7385 2525 2575 m=42 lp=2,0 
7386 3025 3075 m=36 lp=2,0 
7387 3525 3575 m=42 lp=2,0 
7388 4025 4075 m=39 lp=2,0 
7389 4525 4575 m=39 lp=2,0 
7390 5025 5075 m=42 lp=2,0 
7391 6480 6482 m=35 lp=2,0 
7392 6482 5525 m=35 lp=2,0 
7393 5525 5575 m=35 lp=2,0 
7394 6481 6483 m=34 lp=2,0 
7395 6483 6025 m=34 lp=2,0 
7396 6025 6075 m=34 lp=2,0 
7397 6478 3025 m=36 lp=2,0 
7398 6470 6474 m=37 lp=2,0 
7399 6474 6473 m=37 lp=2,0 
7400 6472 6475 m=37 lp=2,0 
7401 6475  525 m=37 lp=2,0 
7402   25 6476 m=37 lp=2,0 
7403 6476  575 m=37 lp=2,0 
7405 6472 6474 m=37 lp=2,0 
7406 6474 6471 m=37 lp=2,0 
7407   25 6475 m=37 lp=2,0 
7408 6475 6473 m=37 lp=2,0 
7409   75 6476 m=37 lp=2,0 
7410 6476  525 m=37 lp=2,0 
7411  575 1025 m=38 lp=2,0 
7412 1075 1525 m=39 lp=2,0 
7413 1525 6477 m=40 lp=2,0 
7414 6477 2075 m=40 lp=2,0 
7415 1575 6477 m=40 lp=2,0 
7416 6477 2025 m=40 lp=2,0 
7417 2025 2575 m=39 lp=2,0 
7418 2525 3075 m=38 lp=2,0 
7419 3075 3525 m=38 lp=2,0 
7420 3575 4025 m=39 lp=2,0 
7421 4025 6479 m=40 lp=2,0 
7422 6479 4575 m=40 lp=2,0 
7423 4075 6479 m=40 lp=2,0 
7424 6479 4525 m=40 lp=2,0 
7425 4525 5075 m=39 lp=2,0 
7426 5025 5575 m=38 lp=2,0 
7427 5525 6486 m=37 lp=2,0 
7428 6486 6075 m=37 lp=2,0 
7429 5575 6486 m=37 lp=2,0 
7430 6486 6025 m=37 lp=2,0 
7431 6482 6485 m=37 lp=2,0 
7432 6485 6025 m=37 lp=2,0 
7433 5525 6485 m=37 lp=2,0 
7434 6485 6483 m=37 lp=2,0 
7435 6480 6484 m=37 lp=2,0 
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7436 6484 6483 m=37 lp=2,0 
7437 6482 6484 m=37 lp=2,0 
7438 6484 6481 m=37 lp=2,0 

loads 
C Dead Loads 
75 6075 6000 1=1 f=0, 0,-19 
575 5575 500 1=1 f=0, 0,-38 
525 5525 500 1 = 1 f=o, 0,-1.43 
25 1=1 f=o, 0, -2.8 
525 1=1 f=o, 0, -2.8 
3025 1=1 f=0, 0,-2.8 
5525 1 = 1 f=o, 0, -2.8 
6025 1=1 f=0, 0, -2.8 
75 6075 6000 1 = 1 f=o, 0,-.53 
575 5577 500 1=1 f=o, 0,-1.06 
75 1=1 f=0 0, -15 
6075 1=1 f=0, 0, -15 
C Live 
75 6075 6000 1=2 f=0, 0, -17.1 
575 5575 500 1=2 f=0, 0, -34.1 
C Roof Live Load 
75 6075 6000 1=3 f=0, 0, -24.1 
575 5575 500 1=3 f=o, 0,-48.1 
C Wind I 
75 6075 6000 1=4 f=o, 0,3.925 
575 5575 500 1=4 f=0, 0,7.85 
C Wind II 
75 6075 6000 1=5 f=0 0,108 
575 5575 500 1=5 f=0 0,216 
C Wind III 
75 1=6 f=0 0,46.4 
575 1=6 f=0 0,92.8 
1075 1=6 f=o, 0,59.2 
1575 1=6 f=0 0,25.6 
2075 1=6 f=o, 0,8 
2575 5575 500 1=6 f=0 0, -9.6 
6075 1=6 f=0 0, -4.8 
25 1=6 f=0 149,0 
25 75 50 1=6 f=0 82,0 
1575 1=6 f=0 103,0 
4575 1=6 f=o, 111,0 
6025 1=6 f=0 41,0 
6025 6075 50 1=6 f=0, 10.5,0 
C Wind IV 
75 1=7 f=0, 0,153.6 
575 1=7 f=0 0,307.2 
1075 1=7 f=0 0,275.2 
1575 1=7 f=0 0,243.2 
2075 1=7 f=0 0,225.6 
2575 5575 500 1=7 f=0 0,208 
6075 1=7 f=0 0,104 
25 1=7 f=o, 25.6,0 
25 75 50 1=7 f=0, 21.6,0 
4575 1=7 f=0 18,0 
6025 1=7 f=0 220,0 
6025 6075 50 1=7 f=0 109,0 
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C P loads 
25   6025 500  1=8 f=0,0,-3 
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Truss T3 Hangars 44 and 45       Stepped Wind Loading 
c 
c SAPSTL INPUT 
c 
CONTROL 
IX=0 IT=1 IL=2,3 ID=1,8 IU=E IP=0 R=.5,.5 
COMBO 
1 0=1,0,0,1,0,0,0,1 
2 c=l,0,0,0,1,0,0,1 
3 c=l,0,0,0,0,1,0,1 
4 c=l,0,0,0,0,0,1,1 

sections 
58 mn=s sh=g e=29000 fy=36 a=12.96 i=488,64.8 \ 

as=5,8.75 z=78.24,25.2 t=4.92,14 :2L7x4x5/8 
59 mn=s sh=g e=29000 fy=36 a=22.89 i=802,479 \ 

as=8,10 z=65,112.2 t=9.16,14 :2C12x30 
60 mn=s sh=g e=29000 fy=36 a=14.7 i=597,288   \ 

as=9.29,9.9 z=93,58.4 t=12,14 :2C12x25 
61 mn=s sh=g e=29000 fy=36 a=37.5 i=1110,367.5 \ 

as=20.6,16 z=187.3,83.2 t=14.52,14 :14-H-87,2P 
62 mn=s sh=g e=29000 fy=36 a=4.8 i=195.2,12.52 \ 

as=3.1,1.9 z=30.33,6.72 t=6.38,1.62 :2L5x3x5/16 
63 mn=s sh=g e=29000 fy=36 a=15.5 i=185,97.3   \ 

as=8,8 z=36.9,30.1 t=8,16.375 :2L8x8xl/2 
64 mn=s sh=wl4x82 e=29000 fy=36 :14-H-78 
65 mn=s sh=g e=29000 fy=36 a=35.1 i=993,154 \ 

as=15.8,16 z=169,52.5 t=10.13,14 :14-H-78,2P 

frame 
7398 7403 1 m=58 
7405 7410 1 m=58 
7427 7438 1 m=58 
7350 m=59 
7361 m=59 
7362 m=60 
7373 7375 1 m=60 
7352 7354 1 m=61 
7357 7359 1 m=61 
7413 7416 1 m=62 
7421 7424 1 m=62 
7365 m=65 
7370 m=65 
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Truss T3 Hangars 44 and 45        Retrofit: None 
Stepped Wind Loading 

CSI  /  SAP90 -  FINITE  ELEMENT  ANALYSIS  OF  STRUCTURES  PAGE   16 
SAP90_FILE:t3-44/SAPSTL_FILE:asd.STL 

T3-44 All Conditions .5 Minimum 

AISC SPECIFICATIONS, ASD 1989 
AXIAL LOAD & BIAXIAL MOMENT INTERACTION STRESS CHECK 

ELEM  SECTION  CHK  STRESS = AXL + B33 + B22  STATION COMBO  AISC     SECTION 

ID TYPE 

7351 W14X90 

7352 G 

7353 G 

7354 G 

7355 W14X90 

7356 W14X90 

7357 G 

7358 G 

7359 G 

7360 W14X90 

7363 W14X74 

7364 W14X74 

7365 G 

7367 W14X74 

7368 W14X74 

7370 G 

7371 W14X74 

7372 W14X74 

7373 G 

7376 W14X90 

7379 W14X145 

7380 W14X145 

7381 W14X145 

TYPE        RATIO 

(T) 

(T) 

(T) 

(T) 

(T) 

(T) 

(T) 

(T) 

(T) 

(T) 

(T) 

(C) 

(C) 

(C) 
(T) 

(C) 
(T) 

(C) 

(C) 

(C) 
(T) 

(T) 

(T) 

(C) 
(T) 

(T) 

(T) 

.729 

.775 

.678 

.697 

.634 

.601 

.676 

.655 

.724 

.749 

1.077 

.859 

1.646 

.487 

.560 

.495 

.487 

.214 

.202 

.472 

.493 

.543 

.563 

.724 

.574 

.790 

.000 

.000 

.000 

.000 

.242 

.214 

.183 

.210 

.000      .420 

.000      .398 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.204 

.162 

.181 

.185 

.354 

.285 

.856 

.854      .524      .000      .330 
1.327   1.089      .000      .237 

.694      .519 
1.390   1.092 

1.646 

.859 

1.559 
.609 

.532 

.748 

.511 

.550 

.877 

.849 

.790 

.574 

.819 

.381 

.499 

.700 

.479 

.544 

.668 

.728 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

C-138 

.175 

.298 

.856 

.285 

.739 

.228 

.033 

.048 

.032 

.007 

.209 

.121 

LOCATION 
{in} 

.00 

240.00 

.00 

.00 

240.00 

.00 

240.00 

240.00 

.00 

.00 

.00 

240.00 

.00 

240.00 
240.00 

.00 

.00 

240.00 

.00 

240.00 
240.00 

240.00 

192.00 

192.00 
192.00 

192.00 

200.00 

NO  EQUATION    TYPE 

COMPACT 
4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

2 

2 

3 
4 

3 
4 

2 

2 

3 
2 

4 

3 

3 
2 

4 

4 

(H2-1) 

(H2-1) 

(H2-1) 

(H2-1) 

(H2-1) 

(H2-1) 

(H2-1) 

(H2-1) 

(H2-1) 

(H2-1) 

(H2-1) 

(Hl-1) 

(Hl-1) 

(Hl-1) 
(H2-1) 

(Hl-1) 
(H2-1) 

(Hl-1) 

(Hl-1) 

(Hl-1) 
(H2-1) 

(H2-1) 

(H2-1) 

(Hl-1) 
(H2-1) 

(H2-1) 

(H2-1) 

NON- COM 

NON-COM 

NON-COM 

COMPACT 

COMPACT 

NON-COM 

NON-COM 

NON-COM 

COMPACT 

COMPACT 

COMPACT 

NON-COM 

COMPACT 

COMPACT 

NON-COM 

COMPACT 

COMPACT 

NON-COM 

COMPACT 

COMPACT 

COMPACT 

COMPACT 



CSI  /  SAP90  ■ 

T3-44 All Conditions 

AISC SPECIFICATIONS, 
AXIAL LOAD & BIAXIAL 

•  -  FINITE  ELEMENT ANALYSIS  OF  STRUCTURES  PAGE   17 
SAP90_FILE:t3-44/SAPSTL_FILE:asd.STL 

.5 Minimum 

ASD 1989 
MOMENT INTERACTION STRESS CHECK 

ELEM SECTION CHK  STRESS = AXL + B33 + B22  STATION COMBO AISC SECTION 
ID TYPE TYPE RATIO LOCATION 

{in} 
NO EQUAT ION    TYPE 

7382 W14X61 COMPACT 
(T) 1.329 .971 .000 .357 200.00 4 (H2-1 

7383 W14X43 COMPACT 
(T) .678 .575 .000 .103 .00 4 (H2-1 

7384 W14X43 COMPACT 
(T) .907 .691 .000 .216 .00 4 (H2-1 

7385 W14X61 COMPACT 
(C) .579 .421 .000 .157 200.00 3 (Hl-1 
(T) 1.442 1.004 .000 .438 200.00 4 (H2-1 

7386 W33X201 NON-COM 
(T) .780 .726 .000 .054 .00 4 (H2-1 

7387 W14X61 COMPACT 
(T) 1.423 .993 .000 .430 200.00 4 (H2-1 

7388 W14X43 COMPACT 
(T) .874 .658 .000 .216 .00 4 (H2-1 

7389 W14X43 COMPACT 
(T) .592 .508 .000 .085 .00 2 (H2-1 

7390 W14X61 COMPACT 
(C) .676 .479 .000 .197 200.00 3 (Hl-1 
(T) 1.041 .765 .000 .276 200.00 2 (H2-1 

7391 W14X145 COMPACT 
(T) .900 .878 .000 .022 192.00 4 (H2-1 

7392 W14X145 COMPACT 
(T) .693 .577 .000 .116 192.00 2 (H2-1 

7393 W14X145 COMPACT 
(T) .640 .550 .000 .091 200.00 2 (H2-1 

7394 W14X90 COMPACT 
(C) .802 .734 .000 .068 192.00 4 (Hl-1 

7395 W14X90 COMPACT 
(C) .568 .431 .000 .137 .00 4 (Hl-1 

7397 W33X201 NON-COM 
(C) .529 .406 .000 .123 384.00 3 (Hl-1 
(T) .789 .717 .000 .071 384.00 4 (H2-1 

7398 G NON-COM 
(T) .847 .791 .000 .056 153.67 3 (H2-1 

7399 G NON-COM 
(T) .857 .793 .000 .064 153.67 3 (H2.-1 

7400 G NON-COM 
(T) .774 .708 .000 .066 153.67 4 (H2-1 

7401 G NON-COM 
(T) .755 .711 .000 .045 .00 4 (H2-1) 

7405. G NON-COM 
(C) 1.011 .920 .000 .092 76.84 3 (Hl-1) 

7406 G NON-COM 
(C) 1.105 .923 .000 .182 153.67 3 (Hl-1) 

7407 G NON-COM 
(C) 1.064 .996 .000 .068 .00 3 (Hl-1) 

7408 G NON-COM 
(C) 1.177 .999 .000 .178 153.67 3 (Hl-1) 
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CSI  /  SAP90 

T3-44 All Conditions 

AISC SPECIFICATIONS, 
AXIAL LOAD & BIAXIAL 

ELEM  SECTION  CHK 
ID  TYPE    TYPE 

■  -  FINITE  ELEMENT  ANALYSIS  OF  STRUCTURES  PAGE   18 
SAP9 0_FILE:t3- 4 4/SAPSTL_FILE:asd.STL 

.5 Minimum 

ASD 1989 
MOMENT INTERACTION STRESS CHECK 

STRESS 
RATIO 

7409 G 

7411 W14X74 
7412 W14X43 
7415 G 

7416 G 

7417 W14X43 
7418 W14X74 
7419 W14X74 

7420 W14X43 

7421 G 

7422 G 

7425 W14X43 
7426 W14X74 
7431 G 

7432 

7433 

7434 

7435 

7436 G 

7437 G 

7438 G 

G 

G 

G 

G 

(T) 

(T) 

(T) 

(T) 

(T) 

(T) 

(T) 

(C) 

(C) 

(T) 

(T) 

(C) 

(C) 

AXL + B33 + B22  STATION COMBO  AISC     SECTION 
LOCATION    NO  EQUATION    TYPE 

{in} 
NON-COM 

.504  .437 
fa > Fe 
fa > Fe 

.688 .669 

.000  .068 

.000  .020 

.000  .016 .682  .666 
fa > Fe 
fa > Fe 
fa > Fe 

fa > Fe 

.746  .731  .000 .014 

.750  .734  .000 .016 

fa > Fe 
fa > Fe 

.857  .777  .000 .079 

.864  .780  .000 .083 

.949  .870  .000 .079 

1.029  .874  .000 .156 

.719  .646  .000 .073 

.715  .648  .000 .068 

.941  .849  .000 .091 

1.019  .853  .000 .166 

.00 

.00 

156.20 

4  (H2-1) 

.00 

156.20 

153.67 

.00 

.00 

153.67 

153.67 

153.67 

38.42 

153.67 

4 

4 

4 

4 

3 

3 

4 

4 

3 

3 

(H2-1) 

(H2-1) 

(H2-1) 

(H2-1) 

(H2-1) 

(H2-1) 

(Hl-1) 

(Hl-1) 

(H2-1) 

(H2-1) 

(Hl-1) 

(Hl-1) 

COMFACT 
NON-COM 
NON-COM 

NON-COM 

NON-COM 
COMPACT 
COMPACT 
NON-COM 
NON-COM 

NON-COM 

NON-COM 
COMPACT 
NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 
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Truss T3 Hangars 43 and 47 

c SAP90 INPUT 

Average Wind 

system 
L=8 
C 
C 
C 
joints 
25 x=1920 z=0 y=0 
6025 z=0 y=2880  g=25,6025,500 
75 x=1920 z=200 y=0 
6075 x=1920 z=200 y=2880  g=75,6075,500 
6470 x=1920 z=-384 y=0 
6471 x=1920 z=-384 y=240 
6472 x=1920 z=-192 y=0 
6473 x=1920 z=-192 y=240 
6474 x=1920 z=-288 y=120 
6475 x=1920 z=-96 y=120 
6476 x=1920 z=100 y=120 
6477 x=1920 z=100 y=840 
6478 x=1920 z=-384 y=1440 
6479 x=1920 z=100 y=2040 
6480 x=1920 z=-384 y=2640 
6481 x=1920 z=-384 y=2880 
6482 x=1920 z=-192 y=2640 
6483 x=1920 z=-192 y=2880 
6484 x=1920 z=-288 y=2760 
6485 x=1920 z=-96 y=2760 
6486 x=1920 z=100 y=2760 

restraints 
6470 r=l,1,1,0,0,0 
6471 r=l,1,1,0,0,0 
6478 r=l,1,1,0,0,0 
6480 r=l,1,1,0,0,0 
6481 r=l,1,1,0,0,0 
75 6075 500 r=l,0,0,0,0,0 
25 6025 500 r=l,0,0,0,0,0 

frame 
nm= =57 nl=0 z=-l,0,0,0,0 ,0,0,0 
1 sh=wl8x76 w=.006333  E=29000 
2 sh=218x6xl/2-3 w=.0038333 
3 sh=216x6x3/8-3 w=.00248333 
4 sh=213x3.5x5/16-3 w=.0011 
5 sh=213x3xl/4-3 w=.00081667 
6 sh=216x3.5x5/16-3 w=.0016333 
7 sh=213x3x5/16-3 w=.00101667 
8 sh=2L3.5X2.5X5/16-3 w=.001008333 
9 sh=213x2.5xl/4-3 w=.00075 
10 sh=213x2x5/16-3 w=.0008333 
11 sh=216x6x1/2-3 w=.0030667 
12 sh=218x6xl/2-3 w=.0038333 
13 sh=214x3x5/16-3 w=.0012 
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14 sh=216x4x3/8-3      w=.00205 
15 sh=215x3xl/4-3      w=.0011 
16 sh=215x3.5x5/16-3   w=.00145 
17 sh=wl8x65 w=.00541667 
18 sh=w24x68 w=.005667 
19 sh=wl8x46 w=.0038333 
20 sh=wl8x65 w=.00541667 
21 sh=216x6x5/8-3      w=.0040333 
22 sh=213x2.5x1/4-3    w=.00075 
23 sh=w8xl8 w=.0015 
24 sh=wl2x22 w=.0018333 
25 sh=wl0x22 w=.0018333 
26 sh=wl4x30 w=.0025 
27 sh=w8x31 w=.00258333 
28 sh=wl2x26 w=.0021667 
29 sh=wl0xl2 w=.001 
30 sh=wl0x22 w=.0018333 
31 sh=14x3xl/4 w=.00048333 
32 sh=13.5x2.5x1/4     w=.000408333 
33 sh=215x3.5x3/8-3    w=.0017333 
34 sh=wl4x90 w=.0075 
35 sh=wl4xl45 w=.01208333 
36 sh=w33x201 w=.01675 
37 sh=217x4xl/2        w=.00298 
38 sh=wl4x74 w=.0061667 
39 sh=wl4x43 w=.00358333 
40 sh=215x3x5/16       w=.0013667 
41 a=14.7 j=200 i=597,288 as=9.29,9.9 e=29000 w=.005 
42 sh=wl4x61 w=.00508333 
43 sh=w6xl6 w=.001333 
44 sh=213x2.5xl/4-3    w=.00075 
45 sh=mcl2x31 w=.00258333 
46 sh=mcl2x31 w=.00258333 
47 sh=mcl2x31 w=.00258333 
48 sh=216x3.5x3/8-3    w=.00195 
49 sh=215x3x5/16-3     w=.0013667 
50 sh=215x5x3/8        w=.00205 
51 sh=13x2.5x1/4       w=.000375 
52 sh=13x2xl/4 w=.000341667 
53 sh=wl4x30 w=.0025 
54 sh=215x3.5x5/16-3   w=.00145 
55 sh=wl4x34 w=.0028333 
56 sh=14x3x5/16        w=.0006 
57 sh=218x8xl/2 
C T3 elements 
7350 75  575 m=41 lp=l,0 
7351 575 1075 m=34 lp=l,0 
7352 1075 1575 m=34 lp=l,0  g=l,1,500,500 
7354 2075 2575 m=34 lp=l,0  g=6,1,500,500 
7361 5575 6075 m=41 lp=l,0 
7362 25  525 m=41 lp=l,0 
7363 525 1025 m=38 lp=l,0  g=9,1,500,500 
7373 5525 6025 m=41 lp=l,0 
7374 6472 6473 m=41 lp=l,0 
9000 6470 6471 m=30 lp=l,0 
9001 6480 6481 m=30 lp=l,0 
7375 6482 6483 m=41 lp=l,0 

C-142 



7376 6470 6472 m=34 lp=2,0 
7377 6472   25 m=34 lp=2,0 
7378 25  75 m=34 lp=2,0 
7379 6471 6473 m=35 lp=2,0 
7380 6473  525 m=35 lp=2,0 
7381 525  575 m=35 lp=2,0 
7382 1025 1075 m=42 lp=2,0 
7383 1525 1575 m=39 lp=2,0 
7384 2025 2075 m=39 lp=2,0 
7385 2525 2575 m=42 lp=2,0 
7386 3025 3075 m=36 lp=2,0 
7387 3525 3575 m=42 lp=2,0 
7388 4025 4075 m=39 lp=2,0 
7389 4525 4575 m=39 lp=2,0 
7390 5025 5075 m=42 lp=2,0 
7391 6480 6482 m=35 lp=2,0 
7392 6482 5525 m=35 lp=2,0 
7393 5525 5575 m=35 lp=2,0 
7394 6481 6483 m=34 lp=2,0 
7395 6483 6025 m=34 lp=2,0 
7396 6025 6075 m=34 lp=2,0 
7397 6478 3025 m=36 lp=2,0 
7398 6470 6474 m=37 lp=2,0 
7399 6474 6473 m=37 lp=2,0 
7400 6472 6475 m=37 lp=2,0 
7401 6475  525 m=37 lp=2,0 
7402 25 6476 m=37 lp=2,0 
7403 6476  575 m=37 lp=2,0 
7405 6472 6474 m=37 lp=2,0 
7406 6474 6471 m=37 lp=2,0 
7407 25 6475 m=37 lp=2,0 
7408 6475 6473 m=37 lp=2,0 
7409 75 6476 m=37 lp=2,0 
7410 6476  525 m=37 lp=2,0 
7411 575 1025 m=38 lp=2,0 
7412 1075 1525 m=39 lp=2,0 
7413 1525 6477 m=40 lp=2,0 
7414 6477 2075 m=40 lp=2,0 
7415 1575 6477 m=40 lp=2,0 
7416 6477 2025 m=40 lp=2,0 
7417 2025 2575 m=39 lp=2,0 
7418 2525 3075 m=38 lp=2,0 
7419 3075 3525 m=38 lp=2,0 
7420 3575 4025 m=39 lp=2,0 
7421 4025 6479 m=40 lp=2,0 
7422 6479 4575 m=40 lp=2,0 
7423 4075 6479 m=40 lp=2,0 
7424 6479 4525 m=40 lp=2,0 
7425 4525 5075 m=39 lp=2,0 
7426 5025 5575 m=38 lp=2,0 
7427 5525 6486 m=37 lp=2,0 
7428 6486 6075 m=37 lp=2,0 
7429 5575 6486 m=37 lp=2,0 
7430 6486 6025 m=37 lp=2,0 
7431 6482 6485 m=37 lp=2,0 
7432 6485 6025 m=37 lp=2,0 
7433 5525 6485 m=37 lp=2,0 
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7434 6485 6483 m=37 lp=2,0 
7435 6480 6484 m=37 lp=2,0 
7436 6484 6483 m=37 lp=2,0 
7437 6482 6484 m=37 lp=2,0 
7438 6484 6481 m=37 lp=2,0 

loads 
C Dead 
25  6025 500 1=1 f=0,0,-27.35 
75   6075 6000 1=1 f=0,0,-19 
575  5575 500 1=1 f=0,0,-38 
525  5525 500 1=1 f=0,0,-4.6 
25 1=1 f=0,0,-2.8 
525 1=1 f=0,0,-2.8 
3025 1=1 f=0,0,-2.8 
5525 1=1 f=0,0,-2.8 

6025 1=1 f=0,0,-2.8 
75   6075 6000 1=1 f=0,0,-.53 

575  5577 500 1=1 f=0,0,-1.06 

75 1=1 f=0,0,-15 
6075 1=1 f=0,0,-15 
C Live 
75  6075 6000 1=2 f=0,0,-17.1 
575  5575 500 1=2 f=0,0,-34.1 
C Roof Live 
75   6075 6000 1=3 f=0,0,-24.1 
575  5575 500 1=3 f=0,0,-48.1 
C Wind I 
75   6075 6000 1=4 f=0,0,-3.7 
575  5575 500 1=4 f=0,0,-7.4 
C Wind II 
75   6075 6000 1=5 f=0,0,105 
575  5575 500 1=5 f=0,0,210 
C Wind III 
75 1=6 f=0,0,8.1 
575  5575 500 1=6 f=0,0,16.2 
6075 1=6 f=0,0,8.1 
25 1=6 f=0,148.5,0 
25   75 50 1=6 f=0,73.2,0 
1575 1=6 f=0,110.6,0 
4575 1=6 f=0,110.6,0 
6025 1=6 f=0,20.5,0 
6025 6075 50 1=6 f=0,10.1,0 
C Wind IV 
75 1=7 f=0,0,71.1 
575  5575 500 1=7 f=0,0,142.2 
6075 1=7 f=0,0,71.1 
25 1=7 f=0,-25.6,0 
25   75 50 1=7 f=0,-12.7,0 
1575 4575 3000 1=7 f=0,-18,0 
6025 1=7 f=0,220,0 
6025 6075 50 1=7 f=0,109,0 
C P loads 
25  6025 500 1=8 f=0,0,-6 
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Truss T3  Hangars 43  and 47 Average Wind 

C SAPSTL   INPUT 
c 
CONTROL 
IX=0   IT=1   IL=2,3   ID=1,8   IU=E   IP=0 
COMBO 
1 0=1,0,0,1,0,0,0,1 
2 c=l,0,0,0,1,0,0,1 
3 c=l,0,0,0,0,1,0,1 
4 c=l,0,0,0,0,0,1,1 

R=.5, . 5 

sections 
58 mn =s sh =g e=2 

as =5,8. 75 z=7 
59 mn = s sh =g e=2 

as = 8,10 z=65, 
60 mn =s sh =g e=2 

as =9.29 ,9.9 z 
61 mn =s sh =g e=2 

as =20.6 ,16 z= 
62 mn = s sh =g e=2 

as =3.1, 1.9 z= 
63 mn = s sh =g e=2 

as =8,8 z=36.9 
64 mn =s sh =wl4x8 
65 mn =s sh =g e=2 

as = 15.8 ,16 z= 

frame 
7398 7403 1 m=58 
7405 7410 1 m=58 
7427 7438 1 m=58 
7350 m=59 
7361 m=59 
7362 m=60 
7373 7375 1 m=60 
7352 7354 1 m=61 
7357 7359 1 m=61 
7413 7416 1 m=62 
7421 7424 1 m=62 
7365 m=65 
7370 m=65 

9000   fy=36  a=12.96   i=488,64.8  \  . 
8.24,25.2   t=4.92,14 
9000   fy=36  a=22.89   i=802,479   \ 
112.2   t=9.16,14 
9000   fy=36  a=14.7   i=597,288       \ 
=93,58.4   t=12,14 
9000   fy=36  a=37.5   i=1110,367.5   \ 

t=14.52,14 
a=4.8   i=195.2,12.52   \ 
t=6.38,1.62 
a=15.5   i=185,97.3        \ 

187.3,83.2 
9000 fy=36 
30.33,6.72 
9000 fy=36 
,30.1 t=8,16.375 
2 e=29000 fy=36 
9000   fy=36  a=35.1 i=993,154     \ 
169,52.5   t=10.13,14 

2L7x4x5/8 

2C12x30 

2C12x25 

14-H-87,2P 

2L5x3x5/16 

2L8x8xl/2 

:14-H-78,2P 
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Truss T3 Hangars 43 and 47        Retrofit: None 
Average Wind Loading 

CSI  /  SAP90 -  FINITE  ELEMENT  ANALYSIS  OF  STRUCTURES  PAGE   16 
SAP90_FILE:t3-47/SAPSTL_FILE:asd.STL 

Truss T3 Hangars 43 and 47 Avg. Wind 

AISC SPECIFICATIONS, ASD 1989 
AXIAL LOAD & BIAXIAL MOMENT INTERACTION STRESS CHECK 

SECTION 

ID TYPE TYPE RATIO LOCATION 
{in} 

NO EQUATION TYPE 

COMPACT 
7363 W14X74 

(C) .606 .335 .000 .272 .00 1 (Hl-1) 
COMPACT 

7364 W14X74 
(C) .630 .437 .000 .194 240.00 2 (Hl-1) 

NON-COM 
7365 G 

(C) 1.029 .611 .000 .419 .00 2 (Hl-1) 
COMPACT 

7367 W14X74 
(C) 1.420 .796 .000 .624 240.00 1 (Hl-1) 

(T) .896 .713 .000 .184 240.00 2 (H2-1) 
COMPACT 

7368 W14X74 
(C) 1.420 .796 .000 .624 .00 1 (Hl-1) 

(T) .896 .713 .000 .184 .00 2 (H2-1) 
NON-COM 

7370 G 
(C) 1.029 .611 .000 .419 240.00 2 (Hl-1) 

COMPACT 
7371 W14X74 

(C) .630 .437 .000 .194 .00 2 (Hl-1) 
COMPACT 

7372 W14X74 
(C) 1.674 .856 .000 .818 240.00 3 (Hl-1) 

NON-COM 
7373 G 

(T) .579 .457 .000 .122 240.00 4 (H2-1) 
COMPACT 

7376 W14X9 0 
(T) .611 .599 .000 .012 .00 3 (H2-1) 

7379 W14X145 
COMPACT 

(C) 1.215 1.047 .000 .168 .00 3 (Hl-1) 

7380 W14X145 
COMPACT 

(C) .812 .614 .000 .198 192.00 3 (Hl-1) 

(T) .528 .436 .000 .092 192.00 2 (H2-1) 
COMPACT 

7382 W14X61 
(C) .624 .447 .000 .177 200.00 1 (Hl-1) 

(T) .898 .674 .000 .224 200.00 2 (H2-1) 

7383 W14X43 
COMPACT 

(T) .576 .506 .000 .071 .00 2 (H2-1) 

7384 W14X43 
NON-COM 

(T) .780 .627 .000 .153 .00 2 (H2-1) 

7385 W14X61 
COMPACT 

(C) .945 .620 .000 .326 200.00 1 (Hl-1) 

(T) 1.162 .844 .000 .318 200.00 2 (H2-1) 

7386 W33X201 
NON-COM 

(C) .568 .568 .000 .000 .00 1 (Hl-1) 

(T) .580 .580 .000 .000 .00 2 (H2-1) 

7387 W14X61 
COMPACT 

(C) .945 .620 .000 .326 200.00 1 (Hl-1) 

(T) 1.162 .844 .000 .318 200.00 2 (H2-1) 

7388 W14X43 
NON-COM 

(T) .780 .627 .000 .153 .00 2 (H2-1) 

7389 W14X43 
COMPACT 

(T) .576 .506 .000 .071 .00 2 (H2-1) 

7390 W14X61 COMPACT 

(C) .624 .447 .000 .177 200.00 1 (Hl-1) 

(T) .898 .674 .000 .224 200.00 2 (H2-1) 
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SAP90_FILE:t3-47/SAPSTL_FILE:asd.STL 

Truss T3 Hangars 43 and 47 Avg. Wind 

AISC SPECIFICATIONS, ASD 1989 
AXIAL LOAD & BIAXIAL MOMENT INTERACTION STRESS CHECK 

ELEM  SECTION  CHK  STRESS = AXL + B33 + B22  STATION COMBO  AISC     SECTION 
ID TYPE TYPE RATIO LOCATION 

{in} 
NO EQUATION TYPE 

7391 W14X145 COMPACT 

(C) .550 .531 .000 .019 192.00 1 (Hl-1) 

7392 W14X145 COMPACT 

(C) .683 .578 .000 .105 192.00 1 (Hl-1) 
(T) .528 .436 .000 .092 192.00 2 (H2-1) 

7394 W14X90 COMPACT 

(C) .966 .853 .000 .113 192.00 3 (Hl-1) 

7397 W33X201 NON-COM 

(C) .712 .712 .000 .000 384.00 1 (Hl-1) 
(T) .545 .545 .000 .000 384.00 2 (H2-1) 

7398 G NON-COM 

(T) .769 .705 .000 .064 153.67 3 (H2-1) 

7399 G NON-COM 

(T) .776 .707 .000 .069 .00 3 (H2-1) 

7400 G NON-COM 

(T) .658 .628 .000 .030 153.67 3 (H2-1) 

7401 G NON-COM 
(T) .663 .630 .000 .033 153.67 3 (H2-1) 

7405 G NON-COM 

(C) .977 .906 .000 .070 76.84 3 (Hl-1) 

7406 G NON-COM 

(C) 1.121 .911 .000 .210 153.67 3 (Hl-1) 

7407 G NON-COM 

(C) 1.057 .983 .000 .074 .00 3 (Hl-1) 
7408 G NON-COM 

(C) 1.144 .987 .000 .157 153.67 3 (Hl-1) 

7411 W14X74 fa > Fe COMPACT 

7412 W14X43 fa > Fe NON-COM 

7415 G NON-COM 

(C) .600 .588 .000 .013 .00 3 (Hl-1) 

7416 G NON-COM 

(C) .604 .593 .000 .011 78.10 3 (Hl-1) 

7417 W14X43 fa > Fe NON-COM 

7418 W14X74 fa > Fe COMPACT 

7419 W14X74 fa > Fe COMPACT 

7420 W14X43 fa > Fe NON-COM 

7425 W14X43 fa > Fe NON-COM 

7426 W14X74 fa > Fe COMPACT 

7431 G NON-COM 

(T) .696 .634 .000 .061 153.67 4 (H2-1) 

7432 G NON-COM 

(T) .714 .637 .000 .076 .00 4 (H2-1) 

7433 G NON-COM 

(C) .930 .846 .000 .084 .00 3 (Hl-1) 

7434 G NON-COM 

(C) .961 .849 .000 .111 153.67 3 (Hl-1) 

7435 G NON-COM 

(T) .575 .518 .000 .057 153.67 4 (H2-1) 

7436 G NON-COM 

(T) .588 .514 .000 .073 .00 3 (H2-1) 

C-147 



CSI  /  SAP90  -  -  FINITE  ELEMENT  ANALYSIS  OF  STRUCTURES  PAGE   18 
SAP90_FILE:t3-47/SAPSTL_FILE:asd.STL 

Truss T3 Hangars 43 and 47 Avg. Wind 

AISC SPECIFICATIONS, ASD 1989 
AXIAL LOAD & BIAXIAL MOMENT INTERACTION STRESS CHECK 

ELEM  SECTION  CHK  STRESS = AXL + B33 + B22  STATION COMBO  AISC     SECTION 
ID  TYPE    TYPE   RATIO LOCATION    NO  EQUATION    TYPE 

{in} 
7437 G N0N-C0M 

(C) .884      .814      .000      .070 38.42 3      (Hl-1) 
7438 G N0N-C0M 

(C) .989      .818      .000      .171        153.67 3      (Hl-1) 

C-148 



Truss T3 Hangars 43 and 47 

c SAP90 INPUT 

Stepped Wind Loading 

system 
L=8 
C 
C 
C 
joints 
25 x=1920 z=0 y=0 
6025 z=0 y=2880  g=25,6025,500 
75 x=1920 z=200 y=0 
6075 x=1920 z=200 y=2880 g=75,6075,500 
6470 x=1920 z=-384 y=0 
6471 x=1920 z=-384 y=240 
6472 x=1920 z=-192 y=0 
6473 x=1920 z=-192 y=240 
6474 x=1920 z=-288 y=120 
6475 x=1920 z=-96 y=120 
6476 x=1920 z=100 y=120 
6477 x=1920 z=100 y=840 
6478 x=1920 z=-384 y=1440 
6479 x=1920 z=100 y=2040 
6480 x=1920 z=-384 y=2640 
6481 x=1920 z=-384 y=2880 
6482 x=1920 z=-192 y=2640 
6483 x=1920 z=-192 y=2880 
6484 x=1920 z=-288 y=2760 
6485 x=1920 z=-96 y=2760 
6486 x=1920 z=100 y=2760 

restraints 
6470 r=l,1,1,0,0,0 
6471 r=l,1,1,0,0,0 
6478 r=l,1,1,0,0,0 
6480 r=l,1,1,0,0,0 
6481 r=l,1,1,0,0,0 
75 6075 500 r=l,0,0,0,0,0 
25 6025 500 r=l,0,0,0,0,0 

frame 
nm: =57 nl=0 z=-l,0,0,0,0 ,0, 0,0 
1 sh=wl8x76 w= .006333  E=29000 
2 sh=218x6xl/2-3 w= .0038333 
3 sh=216x6x3/8-3 w= .00248333 
4 sh=213x3.5x5/16-3 w= .0011 
5 sh=213x3xl/4-3 w= .00081667 
6 sh=216x3.5x5/16-3 w= .0016333 
7 sh=213x3x5/16-3 w= .00101667 
8 sh=2L3.5X2.5X5/16-3 w= .001008333 
9 sh=213x2.5xl/4-3 w= .00075 
10 sh=213x2x5/16-3 w= .0008333 
11 sh=216x6xl/2-3 w= .0030667 
12 sh=218x6xl/2-3 w= .0038333 
13 sh=214x3x5/16-3 w= .0012 
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14 sh=216x4x3/8-3 
15 sh=215x3xl/4-3 
16 sh=215x3.5x5/16-3 
17 sh=wl8x65 
18 sh=w24x68 
19 sh=wl8x46 
20 sh=wl8x65 
21 sh=216x6x5/8-3 
22 sh=213x2.5xl/4-3 
23 sh=w8xl8 
24 sh=wl2x22 
25 sh=wl0x22 
26 sh=wl4x30 
27 sh=w8x31 
28 sh=wl2x26 
29 sh=wl0xl2 
30 sh=wl0x22 
31 sh=14x3xl/4 
32 sh=13.5x2.5x1/4 
33 sh=215x3.5x3/8-3 
34 sh=wl4x9 0 
35 sh=wl4xl45 
36 sh=w33x201 
37 sh=217x4xl/2 
38 sh=wl4x74 
39 sh=wl4x4 3 
40 sh=215x3x5/16 
41 sh=sl2x50 
42 sh=wl4x61 
43 sh=w6xl6 
44 sh=213x2.5xl/4-3 
45 sh=mcl2x31 
4 6 sh=mcl2x31 
47 sh=mcl2x31 
48 sh=216x3.5x3/8-3 
49 sh=215x3x5/16-3 
50 sh=215x5x3/8 
51 sh=13x2.5x1/4 
52 sh=13x2xl/4 
53 sh=wl4x30 
54 sh=215x3.5x5/16-3 
55 sh=wl4x34 
56 sh=14x3x5/16 
57 sh=218x8xl/2 
C T3 elements 
7350 75  575 m=41 lp= 
7351 575 1075 m=34 lp= 
7352 1075 1575 m=34 lp= 
7354 2075 2575 m=34 lp= 
7361 5575 6075 m=41 lp= 
7362 25  525 m=41 lp= 
7363 525 1025 m=38 lp= 
7373 5525 6025 m=41 lp= 
7374 6472 6473 m=41 lp= 
7375 6482 6483 m=41 lp= 
7376 6470 6472 m=34 lp= 
7377 6472   25 m=34 lp= 

w=.00205 
w=.0011 
w=.00145 
w=.00541667 
w=.005667 
w=.0038333 
w=.00541667 
w=.0040333 
w=.00075 
w=.0015 
w=.0018333 
w=.0018333 
w=.0025 
w=.00258333 
w=.0021667 
w=.001 
w=.0018333 
w=.00048333 
w=.000408333 
w=.0017333 
w=.0075 
w=.01208333 
w=.01675 
w=.00298 
w=.0061667 
w=.00358333 
w=.0013667 
w=.0041667 
w=.00508333 
w=.001333 
w=.00075 
w=.00258333 
w=.00258333 
w=.00258333 
w=.00195 
w=.0013667 
w=.00205 
w=.000375 
w=.000341667 
w=.0025 
w=.00145 
w=.0028333 
w=.0006 

1,0 
1,0 
1,0 
1,0 
1,0 
1,0 
1,0 
1,0 
1,0 
1,0 
2,0 
2,0 

g=l,1,500,500 
g=6,1,500,500 

g=9,1,500,500 
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7378 25  75 m=34 lp=2,0 
7379 6471 6473 m=35 lp=2,0 
7380 6473  525 m=35 lp=2,0 
7381 525  575 m=35 lp=2,0 
7382 1025 1075 m=42 lp=2,0 
7383 1525 1575 m=39 lp=2,0 
7384 2025 2075 m=39 lp=2,0 
7385 2525 2575 m=42 lp=2,0 
7386 3025 3075 m=36 lp=2,0 
7387 3525 3575 m=42 lp=2,0 
7388 4025 4075 m=39 lp=2,0 
7389 4525 4575 m=39 lp=2,0 
7390 5025 5075 m=42 lp=2,0 
7391 6480 6482 m=35 lp=2,0 
7392 6482 5525 m=35 lp=2,0 
7393 5525 5575 m=35 lp=2,0 
7394 6481 6483 m=34 lp=2,0 
7395 6483 6025 m=34 lp=2,0 
7396 6025 6075 m=34 lp=2,0 
7397 6478 3025 m=36 lp=2,0 
7398 6470 6474 m=37 lp=2,0 
7399 6474 6473 m=37 lp=2,0 
7400 6472 6475 m=37 lp=2,0 
7401 6475  525 m=37 lp=2,0 
7402 25 6476 m=37 lp=2,0 
7403 6476  575 m=37 lp=2,0 
7405 6472 6474 m=37 lp=2,0 
7406 6474 6471 m=37 lp=2,0 
7407 25 6475 m=37 lp=2,0 
7408 6475 6473 m=37 lp=2,0 
7409 75 6476 m=37 lp=2,0 
7410 6476  525 m=37 lp=2,0 
7411 575 1025 m=38 lp=2,0 
7412 1075 1525 m=39 lp=2,0 
7413 1525 6477 m=40 lp=2,0 
7414 6477 2075 m=40 lp=2,0 
7415 1575 6477 m=40 lp=2,0 
7416 6477 2025 m=40 lp=2,0 
7417 2025 2575 m=39 lp=2,0 
7418 2525 3075 m=38 lp=2,0 
7419 3075 3525 m=38 lp=2,0 
7420 3575 4025 m=39 lp=2,0 
7421 4025 6479 m=40 lp=2,0 
7422 6479 4575 m=40 lp=2,0 
7423 4075 6479 m=40 lp=2,0 
7424 6479 4525 m=40 lp=2,0 
7425 4525 5075 m=39 lp=2,0 
7426 5025 5575 m=38 lp=2,0 
7427 5525 6486 m=37 lp=2,0 
7428 6486 6075 m=37 lp=2,0 
7429 5575 6486 m=37 lp=2,0 
7430 6486 6025 m=37 lp=2,0 
7431 6482 6485 m=37 lp=2,0 
7432 6485 6025 m=37 lp=2,0 
7433 5525 6485 m=37 lp=2,0 
7434 6485 6483 m=37 lp=2,0 
7435 6480 6484 m=37 lp=2,0 
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7436 6484 6483 m=37 lp=2,0 
7437 6482 6484 m=37 lp=2,0 
7438 6484 6481 m=37 lp=2,0 

loads 
C Dead 
75   6075 6000 1=1 f=0,0,-19 
575  5575 500 1=1 f=0,0,-38 
525  5525 500 1=1 f=0,0,-4.6 
25 1=1 f=0,0,-2.8 
525 1=1 f=0,0,-2.8 
3025 1=1 f=0,0,-2.8 
5525 1=1 f=0,0,-2.8 
6025 1=1 f=0,0,-2.8 
75   6075 6000 1=1 f=0,0,-.53 
575  5577 500 1=1 f=0,0,-1.06 
75 1=1 f=0,0,-15 
6075 1=1 f=0,0,-15 
C Live 
75   6075 6000 1=2 f=0,0,-17.1 
575  5575 500 1=2 f=0,0,-34.1 
C Roof Live 
75   6075 6000 1=3 f=0,0,-24.1 
575  5575 500 1=3 f=0,0,-48.1 
C Wind I 
75   6075 6000 1=4 f=0,0,3.925 
575  5575 500 1=4 f=0,0,7.85 
C Wind II 
75   6075 6000 1=5 f=0,0,108 
575  5575 500 1=5 f=0,0,216 
C Wind III 
75 1=6 f=0,0,46.4 
575 1=6 f=0,0,92.8 
1075 1=6 f=0,0,59.2 
1575 1=6 f=0,0,25.6 
2075 1=6 f=0,0,8 
2575 5575 500 1=6 f=0,0,-9.6 
6075 1=6 f=0,0,-4.8 
25 1=6 f=0,149,0 
25   75   50 1=6 f=0,82,0 
1575 1=6 f=0,103,0 
4575 1=6 f=0,111,0 
6025 1=6 f=0,41,0 
6025 6075 50 1=6 f=0,10.5,0 
C Wind IV 
75 1=7 f=0,0,153.6 
575 1=7 f=0,0,307.2 
1075 1=7 f=0,0,275.2 
1575 1=7 f=0,0,243.2 
2075 1=7 f=0,0,225.6 
2575 5575 500 1=7 f=0,0,208 
6075 1=7 f=0,0,104 
25 1=7 f=0,25.6,0 
25   75   50 1=7 f=0,21.6,0 
4575 1=7 f=0,18,0 
6025 1=7 f=0,220,0 
6025 6075 50 1=7 f=0,109,0 
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C    P loads 
25       6025  500     1=8  f=0,0,-3 
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Truss T3 Hangars 43 and 47 Stepped Wind Loading 

C SAPSTL INPUT 
c 
CONTROL 
IX=0 IT=1 IL=2,3 ID=1,8 IU=E IP= 
COMBO 
1 0=1,0,0,1,0,0,0,1 
2 c=l,0,0,0,1,0,0,1 
3 c=l,0,0,0,0,1,0,1 
4 c=l,0,0,0,0,0,1,1 

0  R=.5,.5 

sections 
58 mn=s sh=g 

as=5,8.75 
59 mn=s sh=g 

as=8,10 z= 
60 mn=s sh=g 

as=9.29,9. 
61 mn=s sh=g 

as=20.6,16 
62 mn=s sh=g 

as=3.1,1.9 
63 mn=s sh=g 

as=8,8 z=3 
64 mn=s sh=wl 
65 mn=s sh=g 

as=15.8,16 

\ 

.5 \ 

e=29000 fy=36 a=12.96 i=488,64.8 \ 
z=78.24,25.2 t=4.92,14 
e=29000 fy=36 a=22.89 i=802,479 \ 
65,112.2 t=9.16,14 
e=29000 fy=36 a=14.7 i=597,288 
9 z=93,58.4 t=12,14 
e=29000 fy=36 a=37.5 i=1110,367, 
z=187.3,83.2 t=14.52,14 : 

e=29000 fy=36 a=4.8 i=195.2,12.52 \ 
z=30.33,6.72 t=6.38,1.62 : 

e=29000 fy=36 a=15.5 i=185,97.3   \ 
6.9,30.1 t=8,16.375 : 
4x82 e=29000 fy=36 
e=29000 fy=36 a=35.1 
z 

i=993,154  \ 
=169,52.5 t=10.13,14 

2L7x4x5/8 

2C12x30 

:2C12x25 

:14-H-87,2P 

:2L5x3x5/16 

:2L8x8xl/2 

:14-H-78,2P 

frame 
7398 7403 
7405 7410 
7427 7438 
7350 
7361 
7362 
7373 7375 
7352 7354 
7357 7359 
7413 7416 
7421 7424 
7365 
7370 

m=58 
m=58 
m=58 
m=59 
m=59 
m=60 
m=60 
m=61 
m=61 
m=62 
m=62 
m=65 
m=65 
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Truss T3 Hangars 43 and 47        Retrofit: None 
Stepped Wind Loading 

CSI  /  SAP90  -  -  FINITE  ELEMENT  ANALYSIS  OF  STRUCTURES  PAGE   16 
SAP90_FILE:t3-47/SAPSTL_FILE:asd.STL 

T3-47 All Conditions .5 Minimum 

AISC SPECIFICATIONS, ASD 1989 
AXIAL LOAD & BIAXIAL MOMENT INTERACTION STRESS CHECK 

ELEM SECTION CHK  STRESS = AXL + B33 + B22  STATION COMBO AISC SECTION 
ID TYPE TYPE RATIO LOCATION NO EQUATION    TYPE 

{in} 
7351 W14X90 COMPACT 

(T) .718 .480 .000 .238 .00 4 (H2-1 
7352 G NON-COM 

(T) .764 .552 .000 .212 240.00 4 (H2-1 
7353 G NON-COM 

(T) .667 .487 .000 .180 .00 4 (H2-1 
7354 G NON-COM 

(T) .687 .480 .000 .207 .00 4 (H2-1 
7355 W14X90 COMPACT 

(T) .625 .212 .000 .413 240.00 4 (H2-1 
7356 W14X90 COMPACT 

(T) .591 .200 .000 .391 .00 4 (H2-1 
7357 G NON-COM 

(T) .666 .465 .000 .201 240.00 4 (H2-1 
7358 G NON-COM 

(T) .645 .485 .000 .160 240.00 4 (H2-1 
7359 G NON-COM 

(T) .713 .534 .000 .179 .00 4 (H2-1 
7360 W14X90 COMPACT 

(T) .739 .556 .000 .183 .00 4 (H2-1 
7363 W14X74 COMPACT 

(T) 1.065 .717 .000 .349 .00 4 (H2-1 
7364 W14X74 COMPACT 

(C) .839 .563 .000 .276 240.00 2 (Hl-1 
7365 G NON-COM 

(C) 1.575 .776 .000 .799 .00 2 . (Hl-1 
7367 W14X74 COMPACT 

(C) .908 .553 .000 .355 240.00 3 (Hl-1 
(T) 1.303 1.072 .000 .232 240.00 4 • (H2-1 

7368 W14X74 COMPACT 
(C) .740 .547 .000 .193 .00 3 (Hl-1 
(T) 1.367 1.075 .000 .292 .00 4 (H2-1 

7370 G NON-COM 
(C) 1.575 .776 .000 .799 240.00 2 (Hl-1 

7371 W14X74 COMPACT 
(C) .839 .563 .000 .276 .00 2 (Hl-1 

7372 W14X74 COMPACT 
(C) 1.610 .831 .000 .780 240.00 3 (Hl-1 
(T) .597 .374 .000 .223 240.00 2 (H2-1 

7373 G NON-COM 
(T) .528 .495 .000 .033 240.00 4 (H2-1 

7376 W14X90 COMPACT 
(T) .750 .702 .000 .048 192.00 3 (H2-1 

7379 W14X145 COMPACT 
(C) .523 .491 .000 .031 192.00 3 (Hl-1 
(T) .540 .533 .000 .007 192.00 2 (H2-1] 

7380 W14X145 COMPACT 
(T) .864 .657 .000 .207 192.00 4 (H2-1) 

7381 W14X145 COMPACT 
(T) .840 .721 .000 .119 ' 200.00 4 (H2-1) 
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C S I /  SAP 9 0 -  FINITE ELEMENT  ANALYSIS  OF 
SAP90_FILE:t3 

STRUCTURES  PA 
-47/SAPSTL_FILE: 

T3-47 All Conditions .5 Minimum 

AISC SPECIFICATIONS, 
AXIAL LOAD & BIAXIAL 

ASD 1989 
MOMENT INTERACTION STRESS CHECK 

ELEM 
ID 

SECTION 
TYPE 

CHK 
TYPE 

STRESS 
RATIO 

= AXL + B33 + B22 STATION COMBO 
LOCATION    NO 

{in} 

AISC 
EQUATION 

7382 W14X61 
(T) 1.318 .965 .000 .353 200.00 4 (H2-1) 

7383 W14X43 
(T) .678 .576 .000 .102 .00 4 (H2-1) 

7384 W14X43 
(T) .903 .690 .000 .213 .00 4 (H2-1) 

7385 W14X61 
(C) 
(T) 

.605 
1.424 

.437 

.994 
.000 
.000 

.169 

.431 
200.00 
200.00 

3 
4 

(Hl-1) 
(H2-1) 

7386 W33X201 
(T) .769 .714 .000 .054 .00 4 (H2-1) 

7387 W14X61 
(C) 
(T) 

.521 
1.406 

.380 

.982 

.000 

.000 

.141 

.423 
200.00 
200.00 

3 
4 

(Hl-1) 
(H2-1) 

7388 W14X43 
(T) .869 .657 .000 .213 .00 4 (H2-1) 

7389 W14X43 
(T) .593 .509 .000 .084 .00 2 (H2-1) 

7390 W14X61 
(C) 
(T) 

.693 
1.031 

.488 

.759 
.000 
.000 

.205 

.271 
200.00 
200.00 

3 
2 

(Hl-1) 
(H2-1) 

7391 W14X145 
(T) .890 .868 .000 .022 192.00 4 (H2-1) 

7392 W14X145 
(T) .680 .567 .000 .114 192.00 2 (H2-1) 

7393 W14X145 
(T) .632 .543 .000 .089 200.00 2 (H2-1) 

7394 W14X90 
(C) .799 .731 .000 .067 192.00 4 (Hl-1) 

7395 W14X90 
(C) .561 .426 .000 .136 .00 4 (Hl-1) 

7397 W33X201 
(C) 
(T) 

.558 

.775 
.431 
.704 

.000 

.000 
.127 
.071 

384.00 
384.00 

3 
4 

(Hl-1) 
(H2-1) 

7398 G 
(T) .845 .788 .000 .056 153.67 3 (H2-1) 

7399 G 
(T) .853 .790 .000 .063 153.67 3 (H2-1) 

7400 G 
(T) .770 .704 .000 .066 153.67 4 (H2-1) 

7401 G 
(T) .751 .707 .000 .044 .00 4 (H2-1) 

7405 G 
(C) 1.009 .918 .000 .091 76.84 3 (Hl-1) 

7406 G 
(C) 1.104 .922 .000 .182 153.67 3 (Hl-1) 

7407 G 
(C) 1.063 .995 .000 .068 .00 3 (Hl-1) 

7408 G 
(C) 1.177 .999 .000 .178 153.67 3 (Hl-1) 
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SECTION 
TYPE 

COMPACT 

COMPACT 

COMPACT 

COMPACT 

NON-COM 

COMPACT 

COMPACT 

COMPACT 

COMPACT 

COMPACT 

COMPACT 

COMPACT 

COMPACT 

COMPACT 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 



CSI  /  SAP90  ■ 

T3-47 All Conditions 

-  FINITE  ELEMENT  ANALYSIS  OF  STRUCTURES  PAGE   18 
SAP9 0_FILE:t3-4 7/SAPSTL_FILE:asd.STL 

.5 Minimum 

AISC SPECIFICATIONS, 
AXIAL LOAD & BIAXIAL 

ASD 1989 
MOMENT INTERACTION STRESS CHECK 

ELEM  SECTION  CHK  STRESS = AXL + B33 + B22  STATION COMBO  AISC 
ID TYPE 

7411 W14X74 
7412 W14X43 
7415 G 

TYPE RATIO LOCATION 
{in} 

NO  EQUATION 

fa > Fe 
fa > Fe 

SECTION 
TYPE 

COMPACT 
NON-COM 
NON-COM 

(T) .682 .662 .000 .019 .00 4 (H2-1) 

7416 G NON-COM 

(T) .675 .660 .000 .015 156.20 4 (H2-1) 

7417 W14X43 fa > Fe NON-COM 

7418 W14X74 fa > Fe COMPACT 

7419 W14X74 fa > Fe COMPACT 

7420 W14X43 fa > Fe NON-COM 

7421 G NON-COM 

(T) .739 .725 .000 .014 .00 4 (H2-1) 

7422 G NON-COM 

(T) .743 .728 .000 .016 156.20 4 (H2-1) 

7425 W14X43 fa > Fe NON-COM 

7426 W14X74 fa > Fe COMPACT 

7431 G NON-COM 

(T) .857 .778 .000 .079 153.67 4 (H2-1) 

7432 G NON-COM 

(T) .864 .781 .000 .083 .00 4 (H2-1) 

7433 G NON-COM 

(C) .955 .875 .000 .080 .00 3 (Hl-1) 

7434 G NON-COM 

(C) 1.036 .878 .000 .157 153.67 3 (Hl-1) 

7435 G NON-COM 

(T) .720 .647 .000 .073 153.67 4 (H2-1) 

7436 G NON-COM 

(T) .716 .649 .000 .068 153.67 4 (H2-1) 

7437 G NON-COM 

(C) .946 .853 .000 .092 38.42 3 (Hl-1) 

7438 G NON-COM 

(C) 1.024 .857 .000 .167 153.67 3 (Hl-1) 
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CHECK SINOTAC ANGLE 5X3X S/16 

REACTION PSR ONE  ANGLEt 

FORCESJ 
Px :=0 1b 

(Member 11,  SF-44) 

MOMENTS 
Mx:- 1025-lbui 

Py:=U51b 

Pz:=53600lb "TenBion" 

My :-Olb-in 

Mz :=0 Ib-in 

AT»    e:=0.112« 

Mpp :-| Mx+-My |-cos(9) 

Mpp - 962«tb»in 

Mww :=| My - Mx (-sin(Ö) 

Mww - 353»lb*in 

SECTION PROPERIESl 

AREA OF THE ANGLE« 

THICKNESS OF THE ANGLE: 

LENGTH OF LEGS: 

LENGTH OF THE MEMBERt 

MOMENT OF INERTIA! 

RADIUS OF GYRATIONi 

MODULUS OF ELASTICITY 

STEEL YIELD STRESS: 

A := 2.402 in2 

« *!.«! 
16 

Lx:=3'in 

Ly :=S in 

1 :=293in 

Y:-1.68-in 

X:=06Slia 

Ixx :=6.263 in* 

Iyy:= 1.747 in4 

Iww:= 1.041 in* 

Ipp :=6.969in* 

rx:=1.61-in 

iy:=0.853 

rw;- 

rp:r 

E -29000000 lb in"2 

Fy := 36000 lbin"2 

rw = 0.658»in 

ip = ].703*in 

1. CHECK AXIAL AND BENDING STRESSES» 

A.  ACTUAL AXIAL STRESS (fa): 
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fr!«. 
Pz 

0.85A 
fi« = 26253 »lb-in"2 

B.     ACTUAL BENDING STRESSES« ftp: ,LxMppain(6) 
Ipp 

ftp = l43*lb>io " 

_Mww(x2+Y2) 
0.1 

ftw 
Iww 

ftw = 615»Ib«in 

C.  ALLOWABLE AXIAL AND BENDING STRESSES» 
NOTE THAT EVALUATION ALLOWABLE STRESSES ARE EQUAL TO DESIGN 
ALLOWABLE STRESSES DIVIDED BY TUE FACTORS OF SAFETY ORIGINALLY 
BÜ1LT IN THE AISC EQUATIONS. 

k;=0.65 

FOR  SLENDSRNBSS   RATIOi 

FaJ ;=Fy 

300 

F* t = 36000«Uxin -2 

C.2. ALLOWABLE BENDING STRESSES: 

Fbp :=Fy 

Fbw :=Fy 

FbpsSÖOOO^iß"2 

Fbws36000«Ib.üf2 

C.3. COMBINED STRESSESi 
THE COMBINED STRESSES FOR MEMBERS LOADED IN AXIAL TENSION 
AND BENDING AREi 

FaJ Fbp Fbw Üi'föföiifä 

2. CHECK SHEAR STRESSESI 

A.  THE SHEAR YIELD STRESS PER AISC, SECTION F4t 

Fv:=iL Fvs2078S«)b*ia 

B.     ACTUAL SHEAR STRESSESI 

.   .    Mz       Px fvx:= +•• fvx = 0»]b»in~2 

X-t-Lx    ILX 
FvB207»5«Ib»in"2 

iVy ;-J^-+IL fvy = ] 234b»in^ < 
YtLy   t-Lx 

Fv=r20785»lb«in -2 

CONCLUSION:   THIS ANGLE FOR THE REACTIONS ABOVE, DID NOT EXCEED 
EVALUATION ALLOWABLE STRESSES.  THEREFORE, A PLASTIC 
HINGE DID NOT FORM. 
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REACTIONS t 
FORCESi 

Px :=205-lb 

Py:=01b 

Pz :=69900-lb 

(TrufiH SF XI. MEMBERS 7580) 

MOMENTS! 
Mx:=0-tbin 

My:=4S001bia 

Mz:=0-lhin 

SECTION PBOPERIES: 

X-SECTION AREAi 

FLANOE AND WEB DIM.: 

LENGTH OP TH2 MEMBERS 

RADIUS OF GYRATION» 

SECTION MODULUSi 

MOMENT OF INERTIA5 

CENTROID DISTANCE» 

SHEAR CENTER LOCATIONi 

MODULUS OP ELASTICITY 

SHEAR MODULUS: 

STEEL YIELD STRESS I 

A := 5.88 in* 

tw ;=0.379-in 

tf:=0.436in 

d;=10in 

hf:=2.09-in 

I := 120 in 

ix:=3.66-in 

ty:= 0.692-in 

Sx:=lS.W 
Sy:=1.32inJ 

buc:=78.9in4 

Iyy:=2.81-in4 

V:=Sin 

X :=0.606 in 

eo :=0.637in 

E:= 29000000 lb in"1 

O := 11200000-lb-iif7 

7y :-3GQC<Mbin"a 

1.   CHECK AXIAL AND BEND««» STRESSE*i 

A.     ACTUAL AXIAL STRESS   <fa>« 

FOR EFFECTIVE LENGTH FACTOR: 

■eo 

l-WH 

VZfrä 

i 

iw 

- 

I 
tp 

k:=1.0 

f»:=— f»> 11888-lb-in 
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B.  ACTUAL BENDING STRESSES« fbx:= 
MxY 

Ixx 
fox = 0»lb»in"2 

Iyy 

C.  ALLOWABLE AXIAL AND BENDING STRESSESI 
NOTE THAT EVALUATION ALLOWABLE STRESSES ARE EQUAL DESICH 
ALLOWABLE STRESSES DIYIDED BY THE FACTORS OF SAFETY ORIQXUKLL1 
BUILT IN THE AISC EQUATIONS. 

C.l,  ALOWABLB AXIAL STRESS (Fall 

FOR SLENDERNESS RATIO: 
kl 

re 
« 

Not* that this beam is restrained in the y-dir*ction, 
Thus, ex is used 

Column slendernesa ratio /^ *Pi 
distinguishing elastic and Cc := iJLz 
inelastic bucklingz \  Fy / 

lO.J 

Cc=126 

IN  COPMRESSXONr        Falj! != 

or 

1- rx/_ 

2Cc2 
■Fy 

Fa2 c :=„ *-E 
kl 

DC 

Fal c-34783 »Ib-in 

Fa2 c = 84752>lb*in 

PER AISC, SECTION E2, Pa2 C  IS  OWL* APPLICABLE FOR 
kl/r > Cc, THEREFORE« 

Fa C:=FA! C Fa c = 34783 «Ib-in 

IK TENSION* Fa_t ;=Fy 

Fa t = 360(XMb-in .-2 

GOVERNING AXIAL STRESSESi 

C.2. ALLOWABLE BENDING STRESSES: 

Fbx:=Fy 

Fby:=Fy 

Fa :=mtD 
Fa_c 

Fat 

Fbx = 36000»lWn 

Fby = 3600O»lb<in~ 

C.3.   COMBINED STRESSES PER AISC,   Hl-3« 

FOR *!- = 0.342 
Fa 

fa       fbx     fby    rt^-. 
 + +—L = 0,606 
0.6-Fy    Fbx    Fby 

>    0.15 

<       1.0 OK 
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2. CHECK SHEAR STRESSES» 

A.  ALLOWABLE SHEAR STRESS» 

Fv:- .- py Fv = 20785»lb«ia"2 

305 

B.  ACTUAL SHEAR STRESSES: 

f   „        M*        + ^      fvy = 0.Ib*in^ < Fv * 20785.Ibnif2 

(co+Y)dlw    dtw 

CONCLUSION:        THESE  CHANNEL FOR THE REACTIONS ABOVE  DO NOT EXCEED 
LUfl EVALUATION ALLOWABLE STRESSES,     THEREFORE,   PLASTIC 

HINGES DO  NOT FORM. 
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REACTIONS I 
FORCESi 

Px :=200-lb 

Py :=0 lb 

Pz:= 567001b 

CHECK CHANKBI.  C   ID 1   IS.3 

(Truss  SF  II,   MEMBERS   76(1) 

MOMENTS? 
Mx:=0lbixi 

My:=38901bin 

Mz:=01bk 

SECTION PROPERIESi 

X-SECTION AREAS 

FLANGE AND HEB DIM.f 

LENGTH OF THE MEMBER; 

RADIUS OF GYRATION« 

SECTION MODULUS: 

MOMENT OF INERTIA! 

CENTROID DISTANCE4 

SHEAR CENTER LOCATION* 

MODULUS OF ELASTICITY 

SHEAR MODULUSt 

STEEL YIELD STRESS: 

A:s4.49-»r 

lw;=0.24in 

lf;=0.436in 

d:=JO-in 

bf:=16ia 

I :■ 120 in 

rx;=3.87in 

ry:=0.713-in 

Sx:=U.5-io3 

Sy:=l.l6inJ 

bcx :=67.4 in4 

Iyy ^2.28-in1 

Y:=Sin 

X :-0,634b 

eo :=0.796in 

E :=29000000 Ibiri .1 

G := 11200000 Ib-in 

Fy:=360001b in2 

-l 

*w 

1. CHECK AXIAL AND BENDING STRESBBSl 

A.  ACTUAL AXIAL STRESS <fa)i 

FOR EFFECTIVE LENGTH FACTORS   k:=l.O 

fk**Z fa=l2628»lb«iia -2 
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B.  ACTUAL BENDING STRESSES! £bx := 
MxY 

boc 
fbx = 0«lb»in ' 

Iyy 
:--2 

C.  ALLOWABLE AXIAL AMD BENDIMO STRESSES« 
VOTE THAT EVALUATION ALLOWABLE STRESSES AXE EQUAL DESIGN 
ALLOWABLE STRESSES DZVXDEO Bt THE FACTORS OT SAFETY ORIOMALLX 
BUILT IN THS A1SC BQVKTXOVS, 

C.l.  ALOWABLB AXIAL STRESS (FA] I 
kl 

FOR StENDERNESS RATIOl     =31 
IX 

Kote that this b«am 1« restrained in the y-direction, 
Thus, rx is used 

column «lendernesa ratio        il.%'.'E^'i 

distinguishing elastic and Cc :=--■■■       Cc-126 
inelastic bucklingi Fy 

IK OOPMRESSIONs       Fal_c := 1- 

or Fa2 c := 

2Cc' 

«•E 

Fy Fal cs349l2«lb»io 

Fa2_c = 94756«lb»ia" 

PER AISC, SECTIOK B2, Pa2_e IS  ONLY APPLICABLE FOR 
kl/r > CC,   THEREFOREt   ~ 

Fa_o:=Fal_c Fs c » 34912'lb-in"2 

IK TENSION:     F»_t:=Fy 

Fa_t = 36O00»lb»in 

GOVERNING AXIAL STRESSES I 

C.2. ALLOWABLE BENDING STRESSESJ 

Fbx :=Fy 

Fby :=Fy 

-2 

Fa:=min 
Fa_c 

Fat 

Fbx = 3ÄHM«lb»in 

Fby = 36000«lb«in' -2 

C.3. COMBINED STRESSES PER AISC* Hl-3t 

FOR Üs 0.362 
F» 

_*_+**.+ **- 0.652 
0.6Fy   Fbx   Fby 

>    0.15 

<      1.0 ox 
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2.   CHECK SHEAS STRESSES) 

A.     ALLOWABLE  SHEAR  STRESS: 

Fv \slL Fv = 207850b*iif 2 

B.  ACTUAL SHEAR STRESSES I 

frx:=    "*    +   F* ,      00...-2 <        Fv = 2078S.W2 

2-tfbfY    2tfhf fvx = 88'lb.m 

fry:= "*,   ,,+.^L    fvy=0.lb.k"2 < Fv = 20785MWn"2 

(eo+Y)dtw dtw 

CONCLUSION!  THESE CHANNEL FOR THE REACTIONS ABOVE DO HOT EXCEEÖ 
EVALUATION ALLOWABLE STRESSES.  THEREFORE, PLASTIC 
HINGES DO NOT FORM. 
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CHECK  BEAK W   14X8 
(Kambar 7412) 

REACTION! 

FORCES I 
Px;=5l2-lb 

Py:=0lh 

-—1 1 

Pz:=217300 lb x —  —t» 
MOMENTS; 

Mx :=01b-in 

My:=445001bin 

Mz:=0-lbin 

±-,„ „, 
«J 

y 

SECTION  PROPERIESJ 

X-SXCTION  AREA: A := 12.6 in2 

FLANGE AND  WEB DIM.: iw:=0.305-in 
if :=053-in 
d:=l 1.66 in 
bf:=8in 

LENGTH  OF  THE  MEMBER: I :=312.4 in 

RADIUS  0? GYRATION* rx:=5.82in 

ly := 1.89 in 

SECTION  MODULUS I Sx :=62.7in* 

Sy :=ll 3-in1 

MOMENT  OF*   INERTIAS kx :=428in* 

lyy :=45.2-in* 

CENTROID DISTANCE! Y :=0.5d          Y = 6.83»ft 

X:=0.5bf         X = 4.ft 

MODULUS   OF  ELASTICITY E^JSOOOOOOlbin"1 

SHEAR MODULUS: 0:= 11200000 lb-in"1 

STEEL YIELD  STRESSt Fy;=36000-]biiT2 

1.   CHECK AXIAL AMD BENDING STRESSESI 

A.     ACTUAL AXIAL STRESS (fa) t 

FOR EFFECTIVE LENGTH PACTORt        k!=0.65 

&:-— 
A 

ft = 17246»lb«flT2 
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B.  ACTUAL BENDIHG STRESSES i fox: 
bot 

Iyy 

fbx s 0«lb«ft' 

rbys3938«lb«fl 

C.  ALLOWABLE AXIAL AND BENDING STRESSES! 
NOTE THAT EVALUATION ALLOWABLE STRESSES ARE EQUAL DESIGN 
ALLOWABLE STRESSES DIVIDED BY THE FACTORS OF SAFETY ORIGINALLY 
BUILT IS THE AISC EQUATIONS. 

C.l.  ALOWABLE AXIAL STRESS (Fa)I 

FOR SLENDERNESS RATIO: Jc-1 

column BlondernssB ratio 
distinguishing elastic and 
inelastic buckling! 

107 

Cc: 2-ti -E\ 
Fy 

I» COPHRESSION: Fa: 
2-Cc* 

Fy 

Fa=22933*lb.ft 

C.2. ALLOWABLE BENDING STRESSESS 

Fbx :=Fy 

Fby ;=Fy 

C.3.  COMBINED STRESSES PER AISC,   Hl-3i 

FOR Ü = 0.752 
Fa 

0.6-Fy    Fbx    Fby 

FbX=36Q00*lWt * 

FbysSÖCiOOMf2 

<    1.00       "OK" 

2.   CHECK SHEAR STRESSES: 

Factor of safety included in the shear flttoga allowable; 

FSv:=30-5 

A.    ALLOWABLE SHEAR STRESSl 

Fv :=0.4 FSv-Fy Fv = 24942*Mf 2 

Cc=126 

B-     ACTUAL  SHABR STRESSES» 

fvx'. Mz Px 
2-tf-bf-Y    2-tfhf fvx = «Mb«ft 

fvy.=±L 
dtw 

ivy = 0»lb«ft >-2 

<;       Fv = 24942.lb«fti 

< Fv = 24942«lMff2 

CONCLUSION:      THIS BEAM FOR THE REACTIONS ABOVE,  DID NOT EXCEED 
EVALUATION ALLOWABLE STRESSES.     THEREFORE,  A 
PLASTIC HINGE  WILL HOT FORK. 
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CHECK BEAM W14X74 

(Member 7411, T3-47) 

REACTION: 

FORCESi 
Px :=922 lb 

Py:=0lb 

Pz:= 5575001b 

MOMENTSt 
Mx:=01bin 

My := 45200 Ibin 

Mz:=0 Ibin 

I—?—I 

SECTION PROPeRISSt 

X-SBCTION AREA! 

PLANCE AMD WEB DIM.I 

LENGTH OP THE MEMBER: 

RADIUS OF GYRATIONI 

SECTION MODULUS: 

MOMENT OF INERTIAS 

CENTROID DISTANCES 

A:=24.l-in' 

tw:=0.5lln 
1f:=0.855iii 
d:=14.31in 

bf:=KU3in 

l:r312.4b 

nc :=6.05in 

ry:=2.48in 

Sx:=)23in' 

Sy:=29.3in3 

Ixx:=882in* 

Iyy := 148 in* 

Y :=0 5 d 

X ;=0.5bf 

Y = ?.15«in 

X = 5.06.in 

MODULUS OF ELASTICITY E :=29000OOO-lbiif 

SHEAS MODULUS: 

STEEL YIELD STRESS* 

G;-11200000-lb'iif 

Fy := 36000 Ibin .1 

1. CHECK A«AL AND BENDING STRESSESt 

A.  ACTUAL AXIAL STRESS (fa): 

FOR EFFECTIVE LENGTH FACTOR: k:=0.65 

fa = 23133-Ib-in 
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B.  ACTUAL BBNDINO STRESSES: ibx: 

iby; 

5MxY 

Ixx 

rMy(X) 

ibx = 0»lb«iif2 

fby> 1547*Ib*in 

C.  ALLOWABLE AXIAL AND BENDING STRESSES« 
SOTS  THAT EVALUATION ALLOWABLE STRESSES ARS EQUAL DESIGN 
ALLOWABLE STRESSES DIVIDED BJ THE FACTORS OF SAFETY ORIGINALLY 
BUILT Ut THE AISC EQUATIONS. 

C.l.  ALOWABLE AXIAL SIRESS (P»>l 

TOR SLBNDERNESS RATIOI 
>y 

82 

Column slenderneaa ratio 
distinguishing «laatic and 
inelastic buckling« 

Cc:= 
2« E 

0.} 

Ce=126 

lit COFMRSSSlOtt« Fa: t- 

n 

2Cc* 

Fa = 284lWb«in 

•Fy 

C.2. ALLOWABLE BENDING STRESS2SI 

Fbx:=Fy 

Fby :=Fy 

C.3.   COHB7NED STRESSES  PER AISC,   Hl-Sl 

FOR — = 0.8J4 
F» 

Fbxs360ttMWn* 

Fby=3600O«lb«in~2 

*'W1* 

0.6-Fy    Fbx   Fby 
*NG" 

2. CHECK SMEAR STRESSES« 

factor of aafaty included in th« ghear stragg allowable« 

FSv :=30> 

A.  ALLOWABLE SHEAR STRESS« 

Fv:=0.4FSv-Fy Fv»24M2.1b»in"2 

B.  ACTUAL SHAER STRESSES« 

.    ,       Mz Px 
fvx:=———+ 

fvy 

2-tfbf-Y    2tfbf 

d-tw 

fvx=53ilb-ta 

fiiy = 0*lb«in 

Fv = 24942.1b«in 

Fv=24942*lb«in 

CONCLUSION:  THIS BEAM FOR THE REACTIONS ABOVE, EXCEEDED 
EVALUATION ALLOWABLE STRESSES.  THEREFORE, A 
PLASTIC HINGE SHALL FORK. 
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RBACTIOHl 

FORCES1 
Px;=0lb 

CHECK DOUBLE ANGLE 3X 2.5 X S/16 

{Member  215,   T2-47) 

MOMENTS 
Mx:= 1025(2) Ib in 

Py:=23.5(2)-lb My:=0lbin 

Pz := 13950(2)lb      Mz:=01biri 

WWW* 

SECTION PROFBRIBS: 

AREA OP THE AKGLE: 

THICKNESS OP THE ÄUGLEi 

LENGTH OP LEGS« 

LENGTH OF THB MEMBER: 

MOMENT OF INERTIAs 

il 
<mmza- 

RADIUS OF GYRATION! 

MODULUS OP ELASTICITY 

STEEL YIELD STRESS] 

A := 1.62 (2) in2 

t:=±in 

Lx:=2.5in 

Ly:=3-in 

l:=lS2in 

Y:= 0.933 in 

X:=0.683-in 

Ixx:= 1.42(2) in4 

Iyy :-0.89äV ■for Oft* angle  About  it*  »hmr c«nt«r" 

Iyy:=2 (lyy)+£xJ 

2 

*-J? 
E :=29OCO000-lbin"2 

Fy:=360OO-lb-raZ 

Iyy = 3.307'iiT 

IX = 0.936"in 

iy= 1.01 «in 

"»bout y-y* 

1. C3SCK AXIAL AND BEHDIHO STRESSESt 

A.  ACTUAL AXIAL STRESS <«a)i 

FOR EFFECTIVE LENGTH FACTOR»   k :=0.65 

f» = 861l»Lb«in 

B.     ACTUAL BENDING STRESSBSi ftK ,_Mx(Ly- Y) 
Ixx fbx- U92«Ib«'ui 
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Iyy 
—2 

fby *<Mb«in 

C.     ALLOWABLE AXIAL AND  BENDING STRESSES! 
WOTS THAT EVALUATION ALLOWABLE STRESSES AUS EQUAL TO 083X0» 
ALLOWABLE STRESSES DIVIDED EX THE FACTORS OF SAFSTT OSIOHiALLI 
BUILT IN THE AISC EQUATIONS. 

C.l.     ALOWABLS AXIAL STRESS  <Fa)i 

IN COMPRESSION:   PER AISC,   PAGE  5-310,   SECTION 4i 

TORi   b :=Lx 

Ql:=l 

Q2 ~1.3*- 0.00447.pj.^6 

Q3:= 15000 

36- 

Q:= -, ., b. 155 Q3  if -* 
4i6 

Q2 

Q2 = 1.1254 

QJ = 6.51 

ff!™!«!;! t"l»«»«»li»X»)l 

Q:=Q1 

BRACE SLENDERHESS RATIO 
DISTINGUISHING ELASTIC AND 
INELASTIC BUCKLINC: 

Cc J2n2E 
QFy 

Cc=l26 

(AISC,  EQ.  4-2 > 

FOR SLENDERNESS RATIOt 

Ft :=Q 1-. 

C.2. ALLOWABLE BENDING STRESSESt 

Fbx ~Fy 

Fby :-Ty 

ItlWfciriTttrTTf 1 •*>!                                                                  »IHIWIMHTITII 

H)1 •Fy           Fts233M.Ib»br2 

(AISC, EQ.  4-1) 
2Co3 

*Y Fbx = 3600Q'lb»iiT2 

Fby = 36O00«Ib»in 
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C.3, COMBINED STRESSES» 
THE COMBINED STRESSES FOR MEMBERS LOADED IN AXIAL 
COMPRESSION AND BENDINC ARE BVALÜATED ACCORDING TO 
AISC HI FORi 

— m 0.368 
F* wmm 

_!L-+*!U.*I.0.44 
0.6Fy    Fbx    Fby 

WfflEW 

2.   CHECK SHEAR. BTRBSSESl 

A.  THE SHEAR YIELD STRESS PER AISC, SECTION F4« 

Fv: ..Fy 

S 
Fv = 207S5-lb.in~2 

B.  ACTUAL SHEAR STRESSESi 

Mz        Px 
fvx:= +  

XcLx    iLx 
fvxsO'lb'in"2 

<        Fv=20785.1b«in 

A   .     Nk       Py fvy := H  
YtLy    t-Lx 

fvy = 60*lb«in 
Fv = 20785*lb»iii -2 

COKCLOBIO» 
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REACTION! 

FORCES: 
Px :=0-lb 

CHECK DOUBLE ANGLE 3.SX 2.S X S/16 
{Member 705, Tl-47) 

MOMENTS 
Mx:=2785(2)lbin 

Py :=44.S-(2)lb 

Pz:= 31560(2 )lb 

My;=01bin 

Mz;=0lbw 

W..J/.U& T2&TOS1 

SECTION PROFEKIESi 

AREA OF THE ANGLE! 

THICKNESS OF THE ANGLE* 

LENGTH OF LEGS! 

LENGTH OF THE MEMBER: 

MOMENT OF INERTIA: 

A:=l.777(2)in'' 

16 

lx :=2.5in 

Ly:=3.5in 

l:=146in 

Y:=L14in 

X:=0.637 in 

Ixx :=2.191 (2)in* 

RADIUS OF GYRATION; 

MODULUS OP ELASTICITY 

STEEL YIELD STRESS: 

ly :=0.M9 in* "for on« angle about Its «hear center" 

iyy:=2 

tx:= 

f(ry)+y-x: 

-£ 
E :=29000000 Ihrn1 

Fy :=36000lbin2 

I>y=3.3201«itt* 

rx= l.ll'in 

iy = 0.967«in 

"«bout y-y" 

1. CHECK AXIAL AND BEWDIWQ STRESSES« 

A.  ACTUAL AXIAL STRESS (fa) I 

FOR EFFECTIVE LENGTH FACTOR:   lc:=0.65 

^«17760'ib-b"2 

B.  ACTUAL BENDING STRESSES!    ^ ,_Mx(Ly- Y) 

fbx=3000«Ib*in"Z 
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fcy: 
.My-Lx 

fby = 0»lb-in 

C.  ALLOWABLE AXIAL ADD BENDING STRESSES» 
HOTS THAT EVALUATION ALLOWABLE STRESSES ABB BOO AL TO DBSION 
ALLOWABLE STRESSES DIVIDED BY THE tACTORS OF SAFETY ORXQIHALLX 
BUILT IK  THE AI8C EQUATIONS. 

C.l.  ALOWABLE AXIAL STRESS (Fa)i 

IN COMPRESSIONi PER AISC, PAGE 5-310, SKCTION 4« 

FORs b :-Lx 

QI5-1 

Q2:=1.34-0.004474i]-^6 

Q3:=. 
15000 

Q3 if 
b^lSS 

.76 
Ql if *tf ?6 

t 

Q2 

'Ä* M:'^ 

Q2- 1.1254 

Q3 = 6.S1 

Q;=Q1 

Q = l 

BRACE SLENDERNZSS RATIO 
DISTINGUISHING ELASTIC AND 
INELASTIC BUCKLING: 

TOR SLENDERNESS RATIOi 

Cc; 

F» :=Q ,.M 
2-ccr 

Fy 

-EÜÜ 
"J QFy 

a' 

Cc=lM 

(AISC,   BQ.   4-2) 

<      üilüil 

Fi=27732.1b»iiT2 

(AISC,  BQ.   4-1) 

C.2.   ALLOWABLE   BENDING  STRESSES: 

Fbx :=Fy 

Fby :=Fy 

Fbx=36000«lb»in * 

Fby'36000'lbtiif2 
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C.3. COMBINED STRESSES« 
THE COMBINED STRESSES FOR MEMBERS LOADED IN AX I At 
COMPRESSION AMD BENDING ARB EVALUATED ACCORDING TO 
AISC Ml PORi 

— = 0.64 
Fa &&K38! 

Ji_ + ^i + ^l= 0.906 
0.6 Fy Fbx Fby 

utsiiwreK 

2. CHECK SHEAR STRESSESt 

A. THE SHEAR YIELD STRESS PER AISC, SECTION 74: 

Fv :=ü* Fv « 20785^lb«in~2 

B. ACTUAL SHEAR STRESSES I 

.   .     Mz       Px 

X-tLx    t-Lx 

~2 
ftfX s 0*11X10 Fv=20783«lb'in -2 

YtLy    tlx 
fcy = 1 I4*tb*in ."2 Fv=20785.1b«in 
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REACTIONI 

FORCES: 
Px :=0 lb 

CHKCK DOUBLE ANGLE SX 3X 3/16 

(Member 703,  Tl-47) 

MOMENTS 
Mx:=2445(2)lbiii 

Py:=41.5(2)lb My:=01bin 

Pz;= 43850 (2)lb        Mj:=01bm 

SECTION »ROPERIESI 

AREA OF THE ANGLE: 

THICKKESS OF THE ANCLEI 

LENGTH OF LESS I 

LENGTH OF THE MEMBERI 

MOMENT OF INERTIAI 

V/M;///M/A mzz mm 

RADIOS OF GYRATIOIf; 

Ai=2.402<2)in3 

«:=£.« 
16 

Lx;-3 in 

Ly :=5in 

l:=145in 

Y:=1.68io 

X:=0.681 in 

Ixx:=(2) 6.263 in4 

Ijy:= 1.747 in* 

ijy :=2|(Iyy)+|x'] 

[fox 

for on« »ngl« about its «hoar canter" 

lyy = $.722«in4        »»bout y-y" 

re = 1615»in 

iy= 1.09 l*in 

MODULUS OF ELASTICITY E r= 29000000 lb iif2 

STEEL YIELD STRESS: Fy :=3600O lb id" 

1. CHECK AXIAL AMD B8MDIBO STRESSES» 

A. ACTUAL AXIAL STRESS (fa): 

FOR EFFECTIVE LENGTH FACTOR I   k :=0.65 

f* ;=— 
A 

B. ACTUAL BENDING STRESSES:   ^^MxtLy-Y) 
Ixx 

J««l8256«lb'in~2 

fbx=1296»lb»in 
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toy'. .MyLx 
lyy 

—2 
fby«0*lb>ia 

C ALLOWABLE AXIAL AND BBKDINC STRESSESt 
NOTE THAT EVALUATION ALLOWABLE STRESSES ARE EQUAL  TO OBSZÖN 
ALLOWABLE STRESSES DIVIDED BX TEE FACTORS OF SAFETY OMOIHALZY 
BVILT IV THE AXSC EQUATIONS. 

C.l.  ALOWABLB AXIAL STRESS (Pa): 

IN COMPRESSION! PER AISC, PAGE 5-310, SECTION 4« 

FORs   b :=Lx 

Ql:=l 

Q2:= 1.34- 0.0O447.(-j *jÜ 

15000 
Q3:=- 

36 (if 
Q:= Q3ifV55 

t jte 

Q2 

Ql = 1.0825 

Q3= 4.521 

j » «Ü£«4 »< xi-iixix+xixix 

««I »*: ***: t*t*t**X; 

s»IOT ;ü: 

llpll 

Q:=Q1 

BRACE SLBNDERNESS RATIO 
DISTINGUISHING ELASTIC AND 
INELASTIC BUCKLING: 

FOR SLENDERHBSS RATIOt 

Ce=126 

Fa:=Q 1- 
2Cc* 

.py Fa=32l43»lb»irf2 

(AISC,  KQ. 4-1) 

0.3-   ALLOWABLE  BENDING  STRESSESI 

Fbx:=Fy 

Fby:=Fy 

Fbx=36000«lb-io~2 

FbyOeOMMb'in"2 
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C.3. COMBINED STRESSESt 
THE COMBINED STRESSES FOB MEMBERS LOADBD IN AXIAL 
COMPRESSION AND BENDING ARE EVALUATED ACCORDING TO 
AISC HI FORi 

— = 0.568 
F* *;:;,<m$' 

JL-+i^+** =0.881 
0.6-Fy Fbx Fby 

£$;« 

2. CHECK SHEAR STRESSES« 

A.  THE SHEAR YIELD STRESS PER XISC, SECTION F4I 

«    Fy tv:- J 

$ 
8.  ACTUAL SHEAR STRESSESl 

Fv=20785«lb«in 

Mz       Px fvxi= +—. 
Xi-Lx    tLx 

Ivx = O'lb'in"2 Fv = 2078S.lWn"2 

fvy:= +_i_ 
YtLy   tLx 

Ivy » S9»lb»in Fv«20785»]b»in 

CONCLUSION 
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REACTION: 

FORCES; 
Px SO lb 

CHECK DOUBLE ANGLE SX 3.S X 3/16 

(Member 701, Ti-47) 

Py :=s47 5(2)lb 

Pz:=61S0O(2)lb 

MOMENTS 
Mxi=2890(2)lbin 

My:=01bin 

Mz:=01bin 

SECTION PROPS»IBS« 

AREA OP THE ANGLES A:=2.559(2)in2 

THICKNESS OF THE ANGLE 1 
16 

LENGTH OF LEGSt Lx :=3.5-in 

Ly:=5'in 

LBNGTH OF THE MEMBER« I:sl44in 

Y:=I.59in 

X :=0.838 in 

MOMENT Or INERTIAI I>«:a(2) 6.606 in* 

p 
II 

•M%m&~^ 

RADIUS OF GYRATION: 

lyy :=2.719 in4 "for on« angle «bout its «haar cantor" 

Iyy :=2|(IW)+|X2] :-4 Iyy«9.032»ui "«bout y-y" 

ix := 

vjr. 

A 

Iyy 

ix s 1.607«m 

iy= J,328»in 

MODULUS OF ELASTICITY    E:=29OO0O0Olb-in" 

.2 STEEL YIELD STRESSi Fy:=3G0001biiT 

1. CBECX AXIAL AND BENDING STRESSES! 

A.  ACTUAL AXIAL STRESS (fa): 

FOR EFFECTIVE LENGTH FACTOR«   k:s0.6S 

f.:«£ fo = 24033«lb»in 

B.  ACTUAL BENDING STRESSES«    ^,.lvfa (Ly-Y) 

Ixx fcx = »».lb*!««"2 
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fby: 
.MyLx 

Iby - 0«lb»in 

C,  ALLOWABLE AXIAL AND BENDING STRESSES« 
NOTE THAT EVALVATIOH ALLOWABLE MX£SSE3WJ®0ALTODMlOH 
ALLOWABLE STRESSES DIVIDED BY THE FACTORS OT SAFETY ORXaHiALLT 
BUILT IS THE AI8C EQUATIONS. 

C.l.  ALOWABLE AXIAL STRBSS (ra>t 

IN COMPRESSION: PER AISC, PAGE S-310, SECTION «I 

FOR» b:=Lx 

Ql:=l 

Q2 :=1.34 - 0.00447 • -) ^36 

150OO 

-0 
: fa 

Q2 

Q2= 1.0396 

Q3 = 3 322 

;I\Ät >\ «?v*** 1*3*4*- 

l!i«!i?JijJ« 

Qt=Q3 

Q * 3.322 

BRACE SLEHDERNESS RATIO 
DISTINGUISHING ELASTIC AND 
INELASTIC BÜCKLING* 

Cc: Cc = 69 
QFy 

[XISC, EQ. 4-2) 

FOR SLENDERNESS RATIOI .717?♦>.( ft**■>■$ *■> 

F»:=Q J- 
2Cc* 

•Fy F«-77192*lb«i& 

(AISC, EQ. *-l> 

C.2. ALLOWABLE BENDING STRESSESi 

Fbx ;=Fy 

Fby :=Fy 

Fbx=36000')b»iii 

Fby a 36000<lb«k" 
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C.3. COMBINED STRESSES! 
THE COMBINED STRESSES FOR MEMBERS LOADED IN AXIAL 
COMPRESSION AND BENDING ARE EVALUATED ACCORDING TO 
AISC HI FOR! 

—-Mil ftlüftü: 
F« 

Fa    Fbx    Fby 

2. CHECK SHEAR STRESSES I 

A. THE SHEAR YIELD STRESS PER AISC, SECTION P4l 

f v ~lL FV = 20785'lb*in"2 

B. ACTUAL SHEAR STRESSES! 

fox :=-±ÜL* JÜ fn = 0*Ib-iiT2 , 
X-tLx   tlx <        Fv*20785«1Mn"Z 

fcy :c_5*L+ ÜL fy. 87'lb-in"2 . 
YtLy   t-Lx < Fvs20785»IMif2 

CONCLUSION« 

C-181 



REACTIONI 

FORCES I 
Px :=0 lb 

CHECK DOUBLE ANGLE 4X 3X 5/16 

(Member 719, Tl-47) 

MOMENTS 
Mx:=510O(2)lbüi 

Py:= 64.5(2) lb My:=01bin 

Pz:=61500(2)lb        Wz:=Olbio 

uamim%&^zZj 

8BCXI0H PROPERIE8: 

AREA OF THE ANGLE 1 

I 
II 

A:=2.09(2>iiT 

5 
THICKNESS  OP  THE  ANGLE i        «;=—in 

16 

LENGTH or LEG3t 

LENGTH OF THE MEMBERi 

MOMENT OF INERTIAS 

RADIOS OF GYRATIONt 

Lx:=3in 

Ly ;=4-in 

l:=)Min 

Y;=1.26in 

X:=0 759in 

Ixx:=(2)3.38l-in4 

lyy :=1.646-in* "for on« angle »bout  it» »hear center" 

lyy:=2J(lyy)+£x2] lyy = 57*in "«bout y-y" 

to 

„to 
ix = t.272'in 

iy = 1.168'in 

MODULUS OF ELASTICITY E:=2M000001b-m" 

STEEL YIELD STRESS: Fy := 36000 Ibin -I 

1. CHECK AXIAL ABO BENDING STRESSESt 

A.  ACTUAL AXIAL STRESS (£a): 

FOR EFFECTIVE LENGTH FACTORS   k:=065 

t ■   P* fc:=— 
A 

Mx(Ly-Y) B.  ACTUAL BENDING STRESSES«    ax,_ 
to 

fa = 29426«lb»in 

fbx = 4l33«lbw' 
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tbfv MyLx 
ftjf-(Mb*k 

C.     ALLOHRBLE AXIAL MID  BENOZMO STRESSES» 
KOTB TBKT JJVALOAXJfOW JUUWAMI STKSSSES JUS JGOIML 70 OSSIOK 
ALLOWABLE STKSSSBB BJVZDSD BT Tint TACT0H8 Of BAFETT OUZOZMKLLT 
MBILT Z» TBS AISC «WAMOIW. 

C.l.  ALOHRBLB AXIAL STRESS <F«)« 

IK COMPRESSIONi RBR AISC, PAGE 5-310, SECTION 4« 

TORs b:=Lx 

Ql:=l 

Q2 := 1.34- 0.00447 •[*]-<$« 

Q3; 

Q:= 

15000 

qi if 

Q2 

b^.76 

4M 

Q2 » 1.0825 

Q3 = 4.521 

Q:=Q1 

Q.I 

BRACE SLBHDKUIXM RATIO 
DISTINGUISHING ELASTIC AND 
ZNELASVIC BUCKLINGi 

Ccr 

FOR BLENDERNESS RATIOt 

- P-«*-B Co« 126 

(A1SC,   BQ.   4-2) 

Ft :«Q ,.M 
2-Cc* 

Fy Ft - 2S98S*Bmn~J 

{AISC,  BQ.   4-1) 

C.2. ALLOWABLE BKNDINO STRESSES! 

Fhx:»Fy 

Fby;«Fy 

Ftoc.JÖOCXMWii'6 

Fby - SÄXW-lW2 
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C.3. COMBINED STRESSES* 
THE COMBINED STRESSES FOR MEMBERS LOADED IN AXIAL 
COMPRESSION AND BENDING ARE EVALUATED ACCORDING TO 
AI5C Hi FORi 

—=i.oi5 vtfwm 
Fa 

_±_*.ü2i<.j^ 1.477   *mm 
0.6 Fy    Fbx    Fby 

2. CHECK SHEAR STRESSES! 

A.  THE SHEAR XIELD STRESS PER AISC, SECTION F4l 

Fv:=H Fv = 20785 «Ib-in ' 

B. ACTUAL  SHEAR  STRESSES« 

,    .     Mz         Pit 
fvx:= H  

XtLx    t-Lx 
fvx = (Mb^iiT2                                                _7 

<        Fv s 20785»lb»in i 

,   ,     Mz       Py fry :r_ + _i_ 
YtLy    tLx 

Ky=138.1b.in~2                                               __ 
<           Fv»20785«lb-in x 
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RBACTIOHl 

FORCES« 

PK *01b 

CHECK DOUBT F ASGLR IX 3.5 X 5/16 

(Member 701, Ti-47) 

MOMENTS 
Mx:»2880(2)>lbin 

Py:«47.3<2)lb 

PSt:=6l000(2)lb 

SECTION FR0PERXB8I 

AREA OF THE ANGLE: 

My:=0lbin 

Mz:=0lbin 

Y///////////A 

LENGTH OF LEGSt 

LENGTH 07 THB MEMBER; 

MOMENT OF INERTIAI 

RADIUS Or GYRATION» 

A:=1.934(2)iiT 

S 
THICKNESS OP THE ANGLE*       1 :=—-in 

]6 

Lx;=3.5in 

Ly:=3in 

l:=144b 

Y:s].06in 

X:a0.808in 

Ixx:=(2)-2.33in* 

Iyy:=].583-in* "fer on« »ngl« about its shear center* 

fyy »1691*in4        "about y-y" iyy :■*•[<*»>+£■*] 

lyn 

A 

Iyy 

rx> 1.09B*HI 

ry=1.2l3«iit 

MODULUS OF ELASTICITY 

STEEL. YIELD STRESS t 

E:» 290000001b in" 

Fy:= 36000 ■fo-iri .1 

1. CHECK AXIAL AND BENDING STRESSESI 

A.  ACTUAL AXIAL STRESS <fa>s 

FOR EFPBCTIVE LENGTH FACTOR t   k~0.65 

A 

H.     ACTUAL BENDING  STRESSES« ^ _M*(Ly.- Y) 
Ixx 

.-2 ft-3IS41*]b*in 

—2 
fl»c ■ 2398»Rwin 
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fby: 
„MyL* 

Iyy Jby = 0»lb»in 

C.  ALLOWABLE AXIAL AND BENDING STRESSES: 
VOTE THAT EVALUATION ALLOWABLE  STRESSES AMI EQUAL  TO DESIGN 
ALLOWABLE STRESSES DIVIDED EX THE rACTORS  OT SAFETY ORXOIHALLr 
BOILT IH THE A2SC EQUATIONS. 

C.l.  ALOWAHLE AXIAL STRESS (F») t 

IN COMPRESSIONi PER AISC, PAGE 5-310, SECTION 4» 

FOR: bi=Lx 

Ql:=l 

Q2 := 1.34- 0.00447 pj^36 

Q3:= 

Q:= 

15000 

Q3 if V 

Q.if*'76 

Q2 

1   & 

,76 
1   JÜ 

Q2= 1.0396 

Q3 « 3.322 

$8|jjjjjfjfj!;; ( X*-t»X«X >A*i k * 4 I t 

Q:=Q) 

Q=l 

BRACE  SLEffiDSRNBSS  RATIO 
DISTINGUISHING ELASTIC AUTO 
INELASTIC BÜCKLING! 

Cc: 
J2«2E Cc= 126 

QFy 

(AISC,   SQ.   4-2) 

FOR SLENDERNESS  RATIO: 

F«^Q ,.M 
2-Cc' 

Fy Fa = 27768*lb»in * 

{AISC,  BQ.   4-1) 

C.2. ALLOWABLE BENDING STRESSES: 

Fbx :=Fy 

Fby :=Fy 

Fbx = 36000*lb-in 

Fby- 36000 HWn "2 
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C.3. COMBINED STRESSES I 
THB COMBINED STRESSES FOR MEMBERS LOADED IN AXIAL 
COMPRESSION AND SENDING ARS EVALUATED ACCORDING TO 
AISC Hi FORt 

ii = 1.136 
Fa 

«•1i;9«iH5i 

EQUATION Hl~l CONTROLS AS THE BRACES ARB LOADED IN SINGLE 
CURVATURE WITH THE LARGEST MOMENTS AT THE CENTER THE BRACES 
AND THE* ARE UNRESTRAINED AGAINST ROTATION AT THEIR ENDS- 

Cmp:=1.0 Cmw:=1.0 

Fex:= n 'E Fec=353S9»U>»in"2. 

Fey:= K  '£ Fey = 48069»lb*in 

fa        Cmivfbx           Cmwfby       , .,, 
— <-i z-t +-,  >        = 1471 

**   fl-Al-Fbx 
Fe*, 

mmm 

2. CHECK SHEAR STRESSESI 

A.  THB SHEAR YIELD STRESS PER AISC, SECTION F4l 

Fv:=-i- 

f 
Fv = 207Ä5'Jb»in"2 

ACTUAL SHEAR STRESSES: 

fm,w_  Mz      Px ftx * 0»Jb«iii 
Fv = 2078S»Ib»iiT2 

. Mz       Py 
Y4Ly    l-Lx 

ftys87»lb»in 
FV-20785-IWP "2 

COUCLOBIO»!      SUM! _. 
SSsv^itöi&oNij 
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Qim POTBW AN(?LE 3* l* 50* 
(Member 715,  Tl-47) 

R8ACI10N* 

FORCES*              MOMENTS 
Px-01b             Mx:= 2100(2) IMn                                  y 

Py:=33.5(2)lb   My:=01bii 

Pz :=374SQ(2)H> Mz ;»0 lb i 

s 

n I 
M5CIIOM PROPERtESi y 

AREA OF  THS  ANGLE: A:=1.465(2)in2 

THICKNESS OP TOE ANGLE) 
16 

LENGTH OF LESS« lx^2-in 

Ly:=3 in 

LENGTH OF THE MEMBER! 1:= 152 in 

Y:*l.02-in 

X :=0.S)6 in 

MOMENT OF  INERTIAt Ixx:*U17(2)in* 

Iyy:=0.470in*        'toe on» «ngl« »bout tta «hear center" 

Iyy:=2[{l»)+|x2J Iyy=l.72»ia*          "«bout yy" 

RADIUS OF  GYRATION I ~k nc = 0.948'in 

■»% 
iy = 0.7664t 

MODULUS OF ELASTICITY E:=29000000n»m2 

STEEL XIELD STRESSl Fy:= 360001b«5 

1.  CHECK AXIAL AMD BBNDIHO 8TRBSBBS« 

A.     ACTUAL AXIAL STRESS <*»>» 

FOR EFFECTIVE LENGTH FACTORS       k 1=0.65 

in*!* 
A 

h = 2SXMb*in2 

B.     ACTUAL BENDING STRESSES:         frT[<_Mx{Ly-Y) 
bot facOW-W2 

• 
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fey m 0«lb»in .-2 

C     ALLOWABLE AXIAL AND BENDING STRESSES! 
VOTB THAT EVALUATION ALLOWABLE STRESSES ARB EQUAL TO DSSXOH 
ALLOWABLE STRESSES DIVIDED BT THE FACTORS OF SAFETt ORlaiKALLT 
BUILT I» THE AXSC EQUATIONS. 

C.l-     ALOWABLB AXIAL flTRtSS   (Fa)» 

IN COMPRESSION*   PER AISC,   PAGE 5-310,   SECTION 4i 

FORt   b:=Lx 

Ql;=l 

Q2~ 1.34-0.00447 p]^ 

Q3:= 

Q:r 

15000 

36 

Q3ifV55 

t 
1/3Ö 

Q2 

Q2= 1.1684 

Q3= 10.173 

iilpi 

Q:=Qt 

Q = l 

BRACE SLENDERNESS RATIO 
DISTINGUISHING ELASTIC ARD 
INELASTIC BUCKLING: 

Cc:= J2n
2E 

QFy 

FOR SLBNDERNBSS RATIO« 

Fa :=Q ,.M) 
£**1!Ö4: 

2 

2Cc* 
Fy 

Cc=l26 
QFy 

(AISC,   BQ.   4-2} 

F»»23708»lb»iiT2 

{AISC,  EQ.   4-1) 

C.2. ALLOWABLE BENDING STRESSES: 

Fbx :=Fy 

Fby :=Fy 

Fbx= 3«K»'lb»ia^ 

FbyaSSOOO'lb-ia"3 
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C.3. COMBINED STRESSES« 
THE COMBINED STRESSES FOR MEMBERS LOADED IN AXIAL 
COMPRESSION AND BENDING ARS EVALUATED ACCORDING TO 
AISC HI FOR* 

Fa" 
1.078 

fa 

0.6'Fy 

fbx 
+ + 

Fbx Fby 

v-mws 

1-271 *$£&## 

2. CHECK SHEAR STRESSESI 

A.  THE SHEAR YIELD STRESS PER AISC, SECTION F4i 

Fv = 20785 «Ib-irT2 Fv:=fL 1 

8.     ACTUAL SHEAR STRESSES: 

.   ,     Mz       Px 
fv-x :=         +- 

X-Mx    t-Lx 

-2 
fia ■ 0«lb*in 

.   .     Mz       Py 
YlLy    t-Lx 

fvy s 107«lb«in 

COHCLDSlOH!      ^Z^f^gfjjjiijjjiir tt&£:i«tRh*'H*1 

Fv=2078S.lb.in'2 

Fv = 20785«lb»iiT2 
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REACTIONI 

FORCES: 
Px:=0lb 

CHECK DOUBLE ANGLE 3X 3 X S/K 

(Member 703,  Tl-44) 

MOMENTS 
Mx:=243S(2)lbin 

Py;=41.5(2)-lb My:=01bin 

Pz :=43600(2)lb      Mz :s<Mb-in 

mz7zmyp.m& 

SSCTION PROPBRIES: 

AREA. OF THE ANGLE i 

THICKNESS OF THE ANGLE> 

LBKGTH OF LEGSi 

LENGTH OF THE MEMBER I 

MOMENT OF INERTIA: 

RADIOS OF GYRATIONI 

MODULUS Or ELASTICITY 

STEEL YIELD STRESS: 

il 
y 

A:=l;777(2)in
2 

tr-i.» 

Lx:=3'in 

Ly:=3in 

1 := 145- in 

Y:=0.865 in 

X:=0-86Sin 

Ixx:=1.51.(2).in4 

Iyy := t.Slin*           " for one angle about It« «haar 

Iyy:=2. (Iyy)+£.X2 

2 
Iyy = S.679«in         "about y-y 

re "'i A 
ra a 0.922«w 

„ft ry= ).264<in 

E :=290 00000-lbin'2 

Fy:=3«W01b-m2 

1. CHECK AXIAL AMS BENDING STRESSES« 

A.  ACTUAL AXIAL STRESS <fa)* 

FOR EFFECTIVE LESCTH FACTORt   k 1=0.65 

U:^ fe*24536»lb«in 

B.  ACTUAL BENDING STRESSES I     -  ,_ Mx(Ly- Y) 

bos fox = 3443aIb*in 
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fljy 
,_MyLx 

Iyy 
-2 fby=0»lb»in 

C.     ALLOWABLE AXIAL AND  BENDING  STRESSES: 
HOTE THAT EVALUATION ALLOWABLE STRESSES ARE EQUAL TO DESIGN 
ALLOWABLE STRESSES DIVIDED BT THE FACTORS OF SAFETY ORIGINALLY 
BtflLT I« THE AI3C EQUATIONS. 

C.l.     ALOCMBLE AXIAL STRESS   (Pa)I 

IN  COMPRESSION!   PER  AISC,   PAGE   5-310,   SECTION  4» 

FOR«   b :=Lx 

Qj:=l 

Q2 ;= 1.34- 0.00447■ \l\«fj6 

Q3:= 

Q:= 

15000 

36 

Ql  if *< 1S 

<   J5i 
Q2 

Q2= 1.0825 

Q3 = 4.S21 

■M% ftii<  sJ! 

Q:=Q1 

Q=l 

BRACE SLENDBRNESS RATIO 
DISTINGUISHING  ELASTIC  AND 
INELASTIC BUCKLING» 

Cc: Cc=126 

(AISC, EQ. 4-2) 

FOR SLENDERNESS RATIO* 

Fa :=Q 1- 

fcl 

Hofc*.  < 

2-or 

BMill 

Fy F» = 24166»lb»in * 

(AISC,  EQ.  4-1} 

C,2. ALLOWABLE BENDING STRESSES» 

Fbx :=Fy 

Fby :=Fy 

Fbx = 36000»lb«in 

Fby=36000»lb«iü" 
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C.3. COMBINED STRESSES« 
THE COMBIKBD STRESSES FOR MEMBERS LQADBD IN AXIAL 
COMPRESSION MID SENDING ARE EVALUATED ACCORDING TO 
AISC HI TORI 

ÜU 1.015 
F« 

*+*£+J*. 1.111 
F» Fbx Fby 

3. CHECK SHEAR STRESSES> 

A.  THE SHEAR YIELD STRESS PER ÄISC, SECTION F4» 

BtiÜHtötti 

Fv:= Fv = 20785»lb«in -2 

B.  ACTUAL SHEAR STRESSESi 

Mz   Px 
fvx:=- 

XtLx   tlx 
fvx " 0«lb*in 

Fv = 20785Htan~2 

YtLy   tlx 
fvy*R9»lb*m 

Fv = 2078S»lMn 

wmm iilKW* 
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rnVCK DOUBLE ANGLE 6X3.S X S/16 
(Member 23,   SF-44) 

REACTION FEE TWO ANGUS t 

FORCES-. 
Px :=o lb 

MOMENTS 
Mx:=3O0O(2)lb-in 

Py :=69.5(2)-]b My:=Qlbin 

Pz:=44550(2)lb "Tanaion" Mz:=Otbin 

SECTION PROPBRIBS: 

AREA OF THE ANGLE; A:=3.42(2)in* 

THICKNESS OF THE ANGLEt 
16 

LENGTH OF LEGS! Lx:=3.5in 

Ly:=6-in 

LENGTH OP THE MEMBERi l:=323b 

Y:=2.0lin 

X:=0.763-w 

HOMSNT Or INKRTIAl hex :=(2)10.9 in* 

lyy 1=2.85 in4 

Iyy:=2-flyy+^> 

lyy = 9.682»in4 

RADIUS OF GYRATION: rx := 0.937 in 

ry;= 0.744 

ESZET ssssssr 

I 

"for on« «ngla «bout it« »h«ar cantor* 

'})       "for two anglsB about y-y" 

MODULUS OF ELASTICITY 

STEEL TIEID STRESS« 

E!=29000000-lbin" 

Fy := 36000 lb iiT 

1. CHECK AXIAL AND BENDING STRESSES! 

A.  ACTUAL AXIAL STRESS (fa)» 

B.  ACTUAL BENDING STRESSESI 

fa:=. 
Pz 

Ibx: 

fby: 

0.85A 

.Mx(Ly-Y) 
Ixx 

;My-Lx 

lyy 

f»= 15325-lb-in 

Aw = 1098«lb*in 

fby = 0*lb«in 

ALLOWABLE AXIAL AND BENDING STRESSES! 
VOTE THAT EVALUATION ALLOWABLE STRESSES  ARS EQUAL TO OSSION 
ALLOWABLE STRESSES DIVIDEO BY THE FACTORS OF SATBTT ORIGINALLY 
BVILT IN THE AISC EQUATIONS. 
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k:=0.6S 

FOR 8LENDER24ES5 RATIO I m&iKwK!:    < 300 

F«_t MFy toj . MOXHMif2 

C,2. ALLOWABLE BENDING STRESSES! 

Fbx :=Fy      Fbx * 360OO.lb.in"2 

Fby :=Fy      Fby = 36000.Ib.in~2 

C-3. COMBINED STRESSES: 
THE COMBINED STRESSES FOR MEMBERS LOADBD IN AXIAL TENSION 
AND BENDING ARE» 

-r_^__+_L = 0.456 *;;3iii0!!81t; F«_t   Fbx   Fby .......'......... 

2.   CHECK SHEAR STRESSESi 

A.     THE SHEAR YIELD STRESS PER AISC,   SECTION Ml 

Fv '*• " -5 rv' ~ Fv=20785«B>Sifz 

B.    ACTUAL SHEAR STRBSS&Si 

frx:s  fff.-t-fL fV3<=0»lb.in"2 < Fv - 20785*B).iif2 

X-tLx   t<Lx 

fvy^-^.+^L fvy8l27.lb.rn"2        < Fv - 2078S.lb.iif2 

Yt-Ly   Mx 

CONCLUSION:   THIS ANCLE FOR THE REACTIONS ABOVE, DID NOT EXCE8D 
EVALUATION ALLOWABLE STRESSES.  THEREFORE, A PLASTIC 
KINGS DID NOT fORM. 
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REACTION! 

FORCESi 
Px :=0 lb 

CHECK DOUBLE ANCLE SX 3X 5/16 

(Member 703,  Tl-47) 

MOMENTS 
Mx:=2445(2)-lbb 

Py:=4J 5-(2)lb Myr=0lbin 

Pz :=43850( 2) lb Mz := 0 Ibin 

SECTION PROPERIESJ 

AREA OF THE ANGLE: 

THICKNESS OF THE ANCLE I 

LENGTH OF LBGSt 

LENGTH OF THE MEMBER 1 

MOMENT OF INERTIA: 

mtmmym'&m-^ 

RADIUS Of GYRATION« 

II 
A:r2.402(2)ißJ 

I :=!■* 
16 

Lx:=3'in 

Ly:=5in 

1;= 145 in 

Y:= 1.68 in 

Xr=0.<581 in 

Ixx:=(2)-6.263iii* 

Iyy:= 1.747 -in* 

2-[(iyy)+|-xz] Iyy:=2|(Iyy)+^-X2 

ix: 

for on* angl* «bout It* «haar cantax" 

'about y-y" lyy = S.722»in4 

rx= 1.61 5«in 

,   toy 

MODULUS or ELASTICITY E'.=29000000-lb in"J 

STEEL YIELD STRESS! Fy := 360001b in"1 

iy= 1.09 l*in 

1. CHECK AXIAL AMD BENDING STRESSES« 

A. ACTUAL AXIAL STRESS {fa) I 

FOR EFFECTIVE LENGTH FACTOR!   k:=0.6J 

£»;=— 
A 

B. ACTUAL BENJJING STRESSES: ^..Mx^Ly- Y) 
Ixx 

fa = 18256>lb«in 

ibx=1296»lb.in 
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iyy fly • 0*tb*i» 

C     ALLOWABLE AXIAL AMD BENDING STRESSESi 
KOTS THAT EVALUATION ALLOWABLE STEESSBS ASS BQBAL TO DBSXCßf 
ALLOWABLE STRESSES DIVIDED BX THE nCTOM Of SAFBTX ORZQXHALLr 
B01LT XH THE AXSC EQUATIONS. 

C.l.  ALOWASLE AXIAL STRZSS (Il)I 

IN COMPRESSIONS PER AISC, PAGE 5-310, SECTION 4i 

FOJt!  b:=Lx 

Q2 1-1.34-0.00447 6H= 
Q3:s 

15000 

}f 
Q~ 

ifr 

Q3if^155 

L^6 

Q2 

Q2-1.0S25 

Q3 » 4.521 

 ii&T&tJt; 

s-«**?*: «**»«».»; 

Q:»Q1 

Q = l 

BRACE SLENDERNESS RATIO 
DISTINGUISHING ELASTIC AND 
INELASTIC BUCKLING1 

Cc:= C««I26 

FOR SLENDERNESS RATIO« ;»i 

(AISC, BQ.  4-2) 

_JMj    „ 

F«r=Q J£ 
2-Co1 

Fy Fi - 32143-lb-uT2 

{AISC, 6ft.  4-1) 

C.2. ALLOWABLE BENDING STRESSES« 

Fbx :=Fy 

Fty ~Fy 

Ft>x-3600<Mb»in "2 

Fby ■ 36000«lb«in "2 
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C.3. COMBINED STRESSES I 
THE COMBINED STRESSES FOR MEMBERS LOADED IN AXIAL 
COMPRESSION AND BENDING ARE EVALUATED ACCORDINO TO 
AISC HI FOR; 

Ü* 0.568 
F* iW 

0.6 Fy Fbx Fby 
•5:1AP;:OK 

2. CHECK SHEAR STRESSES1 

A- THE SHEAR YIELD STRESS PER AXSC, SECTION F4i 

.Fy Fv:=J t 
B.    ACTUAL SHEAR STRESSES» 

Fv = 20785»lb»in 

Mz       Px 
fvx:=—, H  

XtLx   t-Lx 
fvx = 0«lb»in Fv = 2078S.Ib.itt 

fry:= +_i_ 
YtLy    t-Lx 

fry = 8<Mb'in * Fv = 20785«lb»in 

CONCLUSION»      jftggg: 

mm"" 
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REACTIONt 

FORCES: 
Px :=Olb 

Py:= 1151b 

Pz;=536O0-lb   "Tana ion» 

At»     8:=0.112« 

Mpp !=! Mx+My |-cos(6) 

Mpp = 962»lb«ft 

Mww i-\ My- Mx |'Sin(fl) 

Mww = 353«lb«ft 

SECTION FROPEKIESr 

AREA OP THE ANGLE: 

(Member 11,  ef-44) 

MOMENTS 
Mx:=1025lbin 

My:s01b-in 

Mz :=01b in 

A:=O.BS-(2.402)inz 

THICKNESS OF THE ANGLEI 
16 

LENGTH OF LEGS: Lx:=3 in 

Ly :=5io 

LENGTH OF THE MEMBER« 11=293 in 

Y:=i68in 

X:=0.681in 

MOMENT OF INERTIA« hx:= 6.263 in* 

Iyy ;=1.747 in4 

Iww:= 1.041b* 

Ipp ;=6.969in4 

RADIOS OP GYRATIONi w ^0.937in 

ry:=0.?44 

llww 
IWI3   I  

4 A 
iw = 0.714.ft 

JA 
rp ■ l.848*fi 

MODULUS  OF ELASTICITY E := 29000000 lb-in"2 

STEEL YIELD STRESS: Fy :=36000-lbin-a 

1. CHECK AXIAL AND 1EHDIHO STRESSESI 

A.  ACTUAL AXIAL STRESS (f»)i 

FOR EFFECTIVE LENGTH FACTOR»   kps0.65 
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fa :■ *?...       f» a 30885«ft.»"2 
0.85 A 

B. ACTUAL BENDING STRESSES I -  ,_LxMppHn(6) 
Ipp 

Ibp = )4>lb»ft"2 

Iww 

fbw = 6l5«lb*ff2 

C. ALLOWABLE AXIAL AND BENDING STRESSES: 
irore iwtr EVALUATION ALLOWABLE STRESSES ARE EQUAL TO DESIGN 
ALLOWABLE STRESSES DIVIDE!} BY  THE TACTORS  OE SAFETY ORIQIUALLY 
BUILT IS  THE AISC  EQUATIONS. 

FOR SLENDERNESS  RATIO: j^-*aBpj < 300 

F»_t :=Py F«_t = MOOMMf2 

C.2. ALLOWABLE BENDING STRESSES: 

Fbp :=Fy Fbp - 36O00«lb«ft 

Fbw :=Fy Fbw = 36000*lb»ff 2 

C.3. COMBINED STRESSES» 
THE COMBINED STRESSES FOR MEMBERS LOADS]} IN AXIAL TENSION 
AND BINDING AREI 

fa      fbp    fbw 
F«_t    Fbp    Fbw 

^»gsfclis 

2.   CHECK SHEAR STRESSESJ 

A. THE SHEAR YIELD STRESS PER AISC. SECTION Ml 

Fv:=lL Fv=20785»lW2 

B. ACTUAL SHEAR STRESSES: 

frt-   Ut   + Px fw^O-lb.*"2 <        Fvs20785.lb.ft"2 

XtLx   tlx 

fi..-  Mz   ,  Py fvy=)23.lb.if2 < Fv = 20785.1b.ft~2 

YtLy    tLx 

CONCLUSION:       THIS ANGLE FOR THE REACTIONS ABOVE,   DID NOT EXCEED 
EVALUATION ALLOWABLE  STRESSES.     THEREFORE,  A PLASTIC 
HINGE DID NOT FORM. 
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Appendix D:   Repair Notes and Drawings 
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General Retrofit Notes 

1. The contractor shall provide adequate bracing as required for the 
stability of the structure during all phases of retrofit/construction. 

2. All dimensions, sizes, shapes, and conditions shall be verified before 
fabrication of new members to ensure proper fit. 

3. All workmanship and material shall conform to the latest edition of the 
AISC specification for the design of the structural components. 

4. All structural steel shall be in conformance with ASTM A-36. 

5. All welding shall be done by the shielded arc process using approved 
electrodes per A.W.S. specification E70xx.  All welding shall meet the 
requirements of the latest Structural Welding Code D-ll. 

6. High strength bolts shall conform to the ASTM-A325.  The nuts shall be 
heavy Hex., Grade C, conforming to ASTM-A563.  Comparable riveted bolts 
may be used instead. 

7. Paint all sand blasted surfaces after corrosion removal to bare metal.  If 
corrosion is detected between steel member under consideration and 
surrounding concrete, remove concrete to expose corroded section. Apply 
one coat zinc chromate primer conforming to Federal Specification TT-P-645 
to a dry film thickness of 1.3 mil.  Apply two coats of Silicone Alkyd 
paint conformed to TT-E-1593, minimum dry film thickness of 1.1 mil. per 
coat. 

I 
8. Paint all new steel members used in repair by applying coats of zinc 

chromate primer and Silicon Alkyd paint as described in Note 7. 

9. Note for Drawing D4:  Remove concrete, sand blast all corroded surfaces, 
repair flanges and webs with splits by applying steel plate across the 
corroded flanges and webs, paint as recommended in Note 7 above, and cast 
concrete. 

10.Note for Drawing D5:  This repair was used previously in Building 8 
Hangar. Drawing NAVFAC 5078784 in 1982.  Same repair techniques are 
recommended.  More details may be found in Drawing NAVFAC 5078784.  Brace the 
column, remove concrete around column at floor level, and resurface floor 
with epoxy to seat support steel plate and angles flat against column. 
Remove concrete (if it exists) around column flanges and webs to expose 
corroded metal and bolts.  Remove corroded sections and sand blast the 
lightly corroded surfaces.  Replace high strength foundation grout.  Install 
a new base plate and anchoring rods.  Replace new section of the column and 
weld it to the existing column and to the new base plate.  Install supporting 
plates.  Paint as recommended in Note 7 above.  Cast concrete.       

Figure D-1. CCAD, TX, general notes for repair drawings. 
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Appendix E:   Retrofit Schematic Diagrams 
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Appendix F:    Retrofit Notes and Technical 

Drawings 
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Appendix G:    SAP90 Structural Analysis Data 

for Retrofitted Trusses 
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Truss Tl Hangars 44 and 45 Knee Braces     Average Wind 

c SAP90 INPUT 

system 
L=12 
C 
C 
C 
joints 
C Truss Joints Tl 
501 x=0    z=0        y=240 
549 x=3840 z=0        y=240 g=501,549,2 
551 x=0    z=160      y=240 
575 x=1920 z=200      y=240 g=551,575,1 
599 x=3840 z=160      y=240 g=575,599,1 
602 x=80   z=80 
612 x=880  z=88.333         g=602,612,2 
614 x=1040 z=91.6667   y=240 
624 x=1840 z=100      y=240 g=614,624,2 
626 x=2000 z=100      y=240 
636 x=2800 z=91.6667   y=240 g=626,636,2 
638 x=2960 z=88.3333   y=240 
648 x=3760 z=80       y=240 g=638,648,2 
C Bracing Frame Joints Tl 
667 x=0    z=-384   y=240 
674 X=3840 z=-43    y=240 
678 x=4152 z=-43    y=240 g=674,678,1 
679 x=3840 z=-203.5 y=240 
683  x=4152 z=-203.5 y=240 g=679,683,1 
685 x=3840 z=-384   y=240 
686 x=4152 z=-384   y=240 
998 x=0    z=-95   y=240 
999 x=3840 z=-95   y=240 

restraints 
667  r=l,1,1,0,0,0 
685 r=l,1,1,0,0,0 
686 r=l,1,1,0,0,0 
525  r=0,1,1,0,0,0 
501 523 2 r=0,1,0,0,0,0 

r=0,1,0,0,0,0 
r=0,1,0,0,0,0 
r=0,1,0,0,0,0 
r=0,1,0,0,0,0 

frame 
nm=57 nl=18 z=-l,0,0,0,0,0,0,0,0,0 
1 sh=wl8x76 . w=.006333  E=29000 
2 sh=218x6xl/2-3 w=.0038333 
3 sh=216x6x3/8-3 w=.00248333 
4 sh=213x3.5x5/16-3 w=.0011 
5 sh=213x3xl/4-3 w=.00081667 
6 sh=216x3.5x5/16-3 w=.0016333 
7 sh=213x3x5/16-3 w=.00101667 
8 sh=2L3.5X2.5X5/16-3 w=.001008333 

■G-2 

527 549 2 
551 599 1 
674 678 1 
679 683 1 



9 sh=213x2.5x1/4-3 w= .00075 
10 sh=213x2x5/16-3 w= .0008333 
11 sh=216x6xl/2-3 w= .0030667 
12 sh=218x6xl/2-3 w= .0038333 
13 sh=214x3x5/16-3 w= .0012 
14 sh=216x4x3/8-3 w= .00205 
15 sh=215x3xl/4-3 w= .0011 
16 sh=215x3.5x5/16-3 w= .0014.5 
17 sh=wl8x65 w= .00541667 
18 sh=w24x68 w= .005667 
19 sh=wl8x46 w= .0038333 
20 sh=wl8x65 w= .00541667 
21 sh=216x6x5/8-3 w= .0040333 
22 sh=213x2.5xl/4-3 w= .00075 
23 sh=w8xl8 w= .0015 
24 sh=wl2x22 w= .0018333 
25 sh=wl0x22 w= .0018333 
26 sh=wl4x30 w= .0025 
27 sh=w8x31 w= .00258333 
28 sh=wl2x26 w= .0021667 
29 sh=wl0xl2 w= .001 
30 sh=wl0x22 w= .0018333 
31 sh=14x3xl/4 w= .00048333 
32 sh=13.5x2.5x1/4 w= .000408333 
33 sh=215x3.5x3/8-3 w= .0017333 
34 sh=wl4x90 w= .0075 
35 sh=wl4xl45 w= .01208333 
36 sh=w33x201 w= .01675 
37 sh=217x4xl/2 w= .00298 
38 sh=wl4x74 w= .0061667 
39 sh=wl4x43 w= .00358333 
40 Sh=215x3x5/16 w= .0013667 
41 sh=sl2x50 w= .0041667 
42 sh=wl4x61 w= .00508333 
43 sh=w6xl6 w= .001333 
44 sh=213x2.5xl/4-3 w= .00075 
45 sh=mcl2x31 w= .00258333 
46 sh=mcl2x31 w= .00258333 
47 sh=mcl2x31 w= .00258333 ; 
48 sh=216x3.5x3/8-3 w= .00195 
49 sh=215x3x5/16-3 w= .0013667 
50 sh=215x5x3/8 w= .00205 
51 sh=13x2.5x1/4 w= .000375' 
52 sh=13x2xl/4 w= .000341667 
53 sh=wl4x30 w= .0025 
54 sh=215x3.5x5/16-3 w= .00145 
55 sh=wl4x34 w= .0028333 
56 sh=14x3x5/16 w= .0006 
57 sh=2L8x8xl/2 
C Live Load on braced frames 
1 wg=0,0,-.1667 :100 psf---Tl 
C Slab load on braced frames 
2 wg=0,0,-.08333 :150pcfx4 in. -- 
C Roof Dead Loads 
3 wg=0,0,-.005 
C Roof Live Loads 
4 \ *g=0,0,-.033333 

--T1 
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C      Wind Span Loads 
5 wg=.09667,0,0 
6 wg=.101667,0,0 
7 wg=.006667,0,0 
8 wg=-.02333,0,0 
9 wg=.12,0,0 
10 wg=-.03,0,0 
11 wg=.03,0,0 
12 wg=-.14333,0,0 
13 wg=.14333,0,0 
14 wg=-.09667,0,0 
15 wg=-.101667,0,0 
16 wg=-.006667,0,0 
17 wg=.02333,0,0 
18 wg=-.12,0,0 
C        Truss Elements Tl-b 
588  525  575  m=42 lp=2,0 
C Bottom Chord (3 axis   +Y) 
551 501  503  m=3  lp=2,0 lr=l,0,0, 0,0, 0 
552 503  505  m=3  lp=2,0 
553 505  507  m=3  lp=2,0 
554 507  509  m=3  lp=2,0 
555 509  511  m=ll lp=2,0 
556 511  513  m=ll lp=2,0 
557 513  515  m=ll lp=2,0 . 
558 515  517  m=ll lp=2,0 
559 517  519  m=3  lp=2,0 
560 519  521  m=3  lp=2,0 
561 521  523  m=3  lp=2,0 
562 523  525  m=3  lp=2,0  lr=0,1, 0, 0, 0, 0 
563 525  527  m=3  lp=2,0  lr=l,0,0,0,0,0 
564 527  529  m=3  lp=2,0 
565 529  531  m=3  lp=2,0 
566 531  533  m=3  lp=2,0 
567 533  535  m=ll lp=2,0 
568 535  537  m=ll lp=2,0 
569 537  539  m=ll lp=2,0 
570 539  541  m=ll lp=2,0 
571 541  543  m=3  lp=2,0 
572 543  545  m=3  lp=2,0 
573 545  547  m=3  lp=2,0 
574 547 549 m=3 lp=2,0 lr=0,1,0,0,0,0 
C Main Diagonal Bottom Section 
702 602 503 m=4 lp=2,0 lr=0,1,0,0,0,0 
704 604 505 m=7 lp=2,0 lr=0,1,0,0,0,0 
706 606 507 m=8 lp=2,0 lr=0,1,0,0,0,0 
708 608 509 m=9 lp=2,0 lr=0,1,0,0,0,0 
710  610  511  m=10 lp=2,0     lr=0,1,0,0,0,0 
712 612  513  m=13 lp=2,0     lr=0,1,0,0,0,0 
713 614 513 m=13 lp=-2,0 lr=0,1,0,0,0,0 
715 616 515 m=10 lp=-2,0 lr=0,1,0,0,0,0 
717 618 517 m=8 lp=-2,0 lr=0,1,0,0,0,0 
719 620 519 m=13 lp=-2,0 lr=0,1,0,0,0,0 
721 622 521 m=15 lp=-2,0 lr=0,1,0,0,0,0 
723 624 523 m=16 lp=-2,0 lr=0,1,0,0,0,0 
726 626 527 m=16 lp=2,0 lr=0,1, 0, 0, 0, 0 
728  628  529  m=15 lp=2,0     lr=0,1,0,0,0,0 

G4 



730 630 531 m=13 lp=2,0 lr=0,1,0,0,0,0 
732 632 533 m=8 lp=2,0 lr=0,1,0,0,0,0 
734 634 535 m=10 lp=2,0 lr=0,1,0,0,0,0 
736 636 537 m=13 lp=2,0 lr=0,1,0,0,0,0 
737 638 537 m=13 lp=-2,0 lr=0,1,0,0,0,0 
739 640 539 m=10 lp=-2,0 lr=0,1,0,0,0,0 
741 642 541 m=9 lp=-2,0 lr=0,1,0,0,0,0 
743 644 543 m=8 lp=-2,0 lr=0,1,0,0,0,0 
745 646 545 m=7 lp=-2,0 lr=0,1,0,0,0,0 
747 648 547 m=4 lp=-2,0 lr=0,1,0,0,0,0 
C Main Diagonal Top section 
701 551 602 m=4 lp=2,0 lr=l,0,0,0,0,0 
703 553 604 m=7 lp=2,0 lr=l,0,0,0,0,0 
705 555 606 m=8 lp=2,0 lr=l,0,0,0,0,0 
707 557 608 m=9 lp=2,0 lr=l,0,0,0,0,0 
709 559 610 m=10 lp=2,0 lr=l,0,0,0,0,0 
711 561 612 m=13 lp=2,0 lr=l,0,0,0,0,0 
714 565 614 m=13 lp=-2,0 lr=l,0,0,0,0,0 
716 567 616 m=10 lp=-2,0 lr=l,0,0,0,0,0 
718 569 618 m=8 lp=-2,0 lr=l,0,0,0,0,0 
720 571 620 m=13 lp=-2,0 lr=l,0,0,0,0,0 
722 573 622 m=15 lp=-2,0 lr=l,0,0,0,0,0 
724 575 624 m=16 lp=-2,0 lr=l,0,0,0,0,0 
725 575 626 m=16 lp=2,0 lr=l,0,0,0,0,0 
727 577 628 m=15 lp=2,0 lr=l,0,0,0,0,0 
729 579 630 m=13 lp=2,0 lr=l,0,0,0,0,0 
731 581 632 m=8 lp=2,0 lr=l,0,0,0,0,0 
733 583 634 m=10 lp=2,0 lr=l,0,0,0,0,0 
735 585 636 m=13 lp=2,0 lr=l,0,0,0,0,0 
738 589 638 m=13 lp=-2,0 lr=l,0,0,0,0,0 
740 591 640 m=10 lp=-2,0 lr=l,0,0,0,0,0 
742 593 642 m=9 lp=-2,0 lr=l,0,0,0,0,0 
744 595 644 m=8 lp=-2,0 lr=l,0,0,0,0,0 
746 597 646 m=7 lp=-2,0 lr=l,0,0,0,0,0 
748 599 648 m=4 lp=-2,0 lr=l,0,0,0,0,0 
C Diagonal Brace 
626 553 602 m=5 lp=2,0 lr=l,1,0,0,0,0 
627 555 604 m=5 lp=2,0 lr=l,1,0,0,0,0 
628 557 606 m=5 lp=2,0 lr=l,1,0,0,0,0 
629 559 608 m=5 lp=2,0 lr=l,1,0,0,0,0 
630 561 610 m=5 lp=2,0 lr=l,1,0,0,0,0 
631 563 612 m=5 lp=2,0 lr=l,1,0,0,0,0 
632 563 614 m=5 lp=-2,0 lr=l,1,0,0,0,0 
633 565 616 m=5 lp=-2,0 lr=l,1,0,0,0,0 
634 567 618 m=5 lp=-2,0 lr=l,1,0,0,0,0 
635 569 620 m=5 lp=-2,0 lr=l,1,0,0,0,0 
636 571 622 m=5 lp=-2,0 lr=l,1,0,0,0,0 
637 573 624 m=5 lp=-2,0 lr=l,1,0,0,0,0 
638 577 626 m=5 lp=2,0 lr=l,1,0,0,0,0 
639 579 628 m=5 lp=2,0 lr=l,1,0,0,0,0 
640 581 630 m=5 lp=2,0 lr=l,1,0,0,0,0 
641 583 632 m=5 lp=2,0 lr=l,1,0,0,0,0 
642 585 634. m=5 lp=2,0 lr=l,1,0,0,0,0 
643 587 636 m=5 lp=2,0 lr=l,1,0,0,0,0 
644 587 638 m=5 lp=-2,0 lr=l,1,0,0,0,0 
645 589 640 m=5 lp=-2,0 lr=l,1,0,0,0,0 
646 591 642 m=5 lp=-2,0 lr=l,1,0,0,0,0 
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647 593 644 m=5 lp=-2,0 lr=l,1,0,0,0,0 

648 595 646 m=5 lp=-2,0 lr=l,1,0,0,0,0 

649 597 648 m=5 lp=-2,0 lr=l,1,0,0,0,0 

C Vertical Brace 
601 602 552 m=5 lp=2,0 lr=l,1,0,0,0,0 

602 604 554 m=5 lp=2,0 lr=l,1,0,0,0,0 

603 606 556 m=5 lp=2,0 lr=l,1,0,0,0,0 

604 608 558 m=5 lp=2,0 lr=l,1,0,0,0,0 

605 610 560 m=5 lp=2,0 lr=l,1,0,0,0,0 

606 612 562 m=5 lp=2,0 lr=l,1,0,0,0,0 

607 614 564 m=5 lp=2,0 lr=l,1,0,0,0,0 

608 616 566 m=5 lp=2,0 lr=l,1,0,0,0,0 

609 618 568 m=5 lp=2,0 lr=l,1,0,0,0,0 

610 620 570 m=5 lp=2,0 lr=l,1,0,0,0,0 

611 622 572 m=5 lp=2,0 lr=l,1,0,0,0,0 

612 624 574 m=5 lp=2,0 lr=l,1,0,0,0,0 

613 626 576 m=5 lp=-2,0 lr=l,1,0,0,0,0 

614 628 578 m=5 lp=-2,0 lr=l,1,0,0,0,0 

615 . 630 580 m=5 lp=-2,0 lr=l,1,0,0,0,0 

616 632 582 m=5 lp=-2,0 lr=l,1,0,0,0,0 

617 634 584 m=5 lp=-2,0 lr=l,1,0,0,0,0 

618 636 586 m=5 lp=-2,0 lr=l,1,0,0,0,0 

619 638 588 m=5 lp=-2,0 lr=l,1,0,0,0,0 

620 640 590 m=5 lp=-2,0 lr=l,1,0,0,0,0 

621 642 592 m=5 lp=-2,0 lr=l,1,0,0,0,0 

622 644 594 m=5 lp=-2,0 lr=l,1,0,0,0,0 

623 646 596 m=5 lp=-2,0 lr=l,1,0,0,0,0 

624 648 598 m=5 lp=-2,0 lr=l,1,0,0,0,0 

C Top 3hord (3 axis ) 
501 551 552 m=2 lp=-2,0 lr=l,0,0,0,0,0 

502 552 553 m=2 lp=-2,0 
503 553 554 m=2 lp=-2,0 
504 554 555 m=2 lp=-2,0 
505 555 556 m=2 lp=-2,0 
506 556 557 m=2 lp=-2,0 
507 557 558 m=2 lp=-2,0 
508 558 559 m=2 lp=-2,0 
509 559 560 m=12 lp=-2,0 
510 560 561 m=12 lp=-2,0 
511 561 562 m=12 lp=-2,0 
512 562 563 m=12 lp=-2,0 
513 563 564 m=12 lp=-2,0 
514 564 565 m=12 lp=-2,0 
515 565 566 m=12 lp=-2,0 
516 566 567 m=12 lp=-2,0 
517 567 568 m=2 lp=-2,0 
518 568 569 m=2 lp=-2,0 
519 569 570 m=2 lp=-2,0 
520 570 571 m=2 lp=-2,0 
521 571 572 m=2 lp=-2,0 
522 572 573 m=2 lp=-2,0 
523 573 574 m=2 lp=-2,0 
524 574 575 m=2 lp=-2,0 lr=0,1,0,0,0,0 

525 575 576 m=2 lp=-2,0 lr=l,0,0,0,0,0 

526 576 577 m=2 lp=-2,0 
527 577 578 m=2 lp=-2,0 
528 578 579 m=2 lp=-2,0 
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529 579 580 m=2 lp=-2,0 
530 580 581 m=2 lp=-2,0 
531 581 582 m=2 lp=-2,0 
532 582 583 m=2 lp=-2,0 
533 583 584 m=12 lp=-2,0 
534 584 585 m=12 lp=-2,0 
535 585 586 m=12 lp=-2,0 
536 586 587 m=12 lp=-2,0 
537 587 588 m=12 lp=-2,0 
538 588 589 m=12 lp=-2,0 
539 589 590 m=12 lp=-2,0 
540 590 591 m=12 lp=-2,0 
541 591 592 m=2 lp=-2,0 
542 592 593 m=2 lp=-2,0 
543 593 594 m=2 lp=-2,0 
544 594 595 m=2 lp=-2,0 
545 595 596 m=2 lp=-2,0 
546 596 597 m=2 lp=-2,0 
547 597 598 m=2 lp=-2,0 
548 598 599 m=2 lp=-2,0 lr=0,l,0, 0,0,0 
C South Vertical Member 
576 501 551 m=l lp=2,0 nsl=0,0,6,8,0 0,0,10,12,0 16,18 \ 

lr=l,l,0 0,0,0 
577 503 553 m=6 lp=2,0 lr=l,l,0 0,0,0 
578 505 555 m=6 lp=2,0 lr=l,l,0 0,0,0 
579 507 557 m=6 lp=2,0 lr=l,l,0 0,0,0 
580 509 559 m=6 lp=2,0 lr=l,l,0 0,0,0 
581 511 561 m=6 lp=2,0 lr=l,l,0 0,0,0 ■■ 

582 513 563 m=6 lp=2,0 lr=l,l,0 0,0,0 
583 515 565 m=6 lp=2,0 lr=l,l,0 0,0,0 
584 517 567 m=6 lp=2,0 lr=l,1,0 0,0,0 
585 519 569 m=6 lp=2,0 lr=l,l,0 0,0,0 
586 521 571 m=14 lp=2,0 lr=l,1,0 0,0,0' 
587 523 573 m=14 lp=2,0 lr=l,l,0 0,0,0 
589 527 577 m=14 lp=-2,0 lr=l,l,0 0,0,0 
590 529 579 m=14 lp=-2,0 lr=l,l,0 0,0,0 
591 531 581 m=6 lp=-2,0 lr=l,l,0 0,0,0 
592 533 583 m=6 lp=-2,0 lr=l,l,0 0,0,0 
593 535 585 m=6 lp=-2,0 lr=l,l,0 0,0,0 
594 537 587 m=6 lp=-2,0 lr=l,l,0 0,0,0 
595 539 589 m=6 lp=-2,0 lr=l,l,0 0,0,0 
596 541 591 m=6 lp=-2,0 lr=l,l,0 0,0,0 
597 543 593 m=6 lp=-2,0 lr=l,l,0 0,0,0 
598 545 595 m=6 lp=-2,0 lr=l,l,0 0,0,0 
599 547 597 m=6 lp=-2,0 lr=l,l,0 0,0,0 
600 549 599 m= 1 lp=2,0 nsl=0 0,7,9,Ö-,0,0 11,13,0,15,17 \ 

lr=l,l,0 0,0,0 
C Bracing Frame Elements 3 
820 667 998 m=l lp=2,0 nsl=0,0,5,8 0,0,0,10,12 0, 16," L8 
823 998 501 m=l lp=2,0 nsl=0,0,5,8 0,0,0,10,12 0, 16,: L8 
835 674 675 m=19 lp=2,0 nsl=3,0 0,0,0,4,0,0 0, 0,0 0 
836 675 676 m=19 lp=2,0 nsl=3,0 0,0,0,4,0,0 0, 0,0 0 
837 676 677 m=19 lp=2,0 nsl=3,0 0,0,0,4,0,0 0, 0,0 ,0 

838 677 678 m=19 lp=2,0 nsl=3,0 0,0,0,4,0,0 0, 0,0 0 
859 679 680 m=18 lp=2,0 nsl=2,l 0,0,0,0,0,0 0, 0,0 ,0 
860 680 681 m=18 lp=2,0 nsl=2,l 0,0,0,0,0,0 0, 0,0 0 
861 681 682 m=18 lp=2,0 nsl=2,l 0,0,0,0,0,0 0, 0,0 ,0 
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862 682 683  m=18 lp=2,0 

867 686 683  m=20 lp=2,0 

868 ,683 678  m=20 lp=2,0 

871 685 679  m=l  lp=2,0 

872 679 999  m=l  lp=2,0 

874 999 674  m=l  lp=2,0 

873 
C 
C 

674 549  m=l  lp=2,0 

Knee Braces 
998 998 503  m=57 lp=2,0 

999 999 547  m=57 lp=2,0 

loads 
C Dead Loads 
551 599 48 1 = 1 f=0,0 , -.752 

552 554 1 1=1 f = 0,0 , -1.474 

555 1=1 f=0,0 ,-1.664 
556 558 1 1=1 f=0,0 , -1.474 
559 1=1 f=0,0 ,-1.664 
560 562 1 1=1 f=0,0 -1.474 

563 1 = 1 f=0,0 -1.904 

564 566 1 1 = 1 f=0,0 -1.474 

567 1 = 1 f=0,0 -1.664 

568 570 1 1=1 f=0,0 -1.474 

571 1=1 f=0,0 -1.664 

572 574 1 1=1 f=0,0 -1.474 

575 1=1 f=0,0 -2.920 

576 578 1 1=1 f=o,p -1.474 

579 1=1 f=0,0 -1.664 

580 582 1 1=1 f=0,0 -1.474 

583 1=1 f=0,0 -1.664 

584 586 1 1=1 f=0,0 -1.474 
587 1 = 1 f=0,0 -1.904 

588 590 1 1 = 1 f=0,0 -1.474 

591 1 = 1 f=0,0 -1.664 

592 594 1 1=1 f=0,0 -1.474 

595 1=1 f=0,0 -1.664 
596 598 1 1=1 f=0,0 -1.474 

551 599 48 1=1 f=0,0 -.347 
555 559 4 1=1 f=0,0 -.557 

563 587 24 1 = 1 f=0,0 -.322 
567 571 4 1=1 f=0,0 -.557 
575 1=1 f=0,0 -.163 
579 583 4 1=1 f=0,0 -.557 
591 595 4 1=1 f = 0,0 -.557 

509 517 8 1=1 f=0,0 -.355 

533 541 8 1=1 f=0,0 -.355 
C Live Loads 
501 549 48 1=2 f=0,0 -1.066 

503 523 2 1=2 f=0,0 -2.133 
C Wind 1 
557 1=3 f=4,0,( ) 
551 1=3 f=0,0,1 L.73 
552 557 1 1=3 f=o,o,: S.47 
558 1=3 f=0,0,] L .67 
559 564 1 1=3 f=0,0,] L.06 
565 598 1 1=3 f=0,0,- .4 

ns1=2,1,0,0,0,0,0,0,0,0,0,0 
nsl=0,0,7,9,0,0,0,11,13,0,15,17 
nsl=0,0,7,9,0,0,0,11,13,0,15,17 

nsl=0,0,7,9,0,0,0,11,13,0,15,17 
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599 1=3 f=0,0,-.2 
C Wind II 
557 1=4 f=-.9,0,0 
551 1=4 f=0,0,6.27 
552 557 1 1=4 f=0,0,12.53 
558 1=4 f=0,0,10.73 
559 564 1 1=4 f=0,0,10.13 
565 598 1 1=4 f=0,0,8.67 
599 1=4 f=0,0,4.33 
C Point Loads 
503 523 2 1=5 f=0,0, -.5 
527 547 2 1=5 f=0,0,-.5 
C Roof Live Loads 
551 599 48 1=6 f=0,0,-1.3333 
552 598 1 1=6 f=0,0,-2.66667 
C Crane Dead Loads for Down Force 
527 547 20 1=7 f=0,0,-2.6 
529 545 4 1=7 f=0,0,-2.6 
527 547 20 1=7 f=0,0,-.773 
529 545 16 1=7 f=0,0,-1.6 
533 541 8 1=7 f=0,0,-2.134 
505 523 18 1=7 f=0,0,-.552 
511 517 6 1=7 f=0,0,-.960 
C Wind III 
551 
552 598 1 
599 
C Wind IV 
551 
552 598 1 
599 

1=8 f=0,0,.338 
1=8 f=0,0,.675 
1=8 f=0,0,.338 

1=9 f=0,0,4.86 
1=9 f=0,0,9.72 
1=9 f=0,0,4.86 

C Crane Dead Loads for Uplift 
505 523 6 
527 545 6 
C Wind I ■ 
593 
599 
593 598 1 
592 
586 591 1 
552 585 1 
551 
C Wind II 
593 
599 
593 598 1 
592 
586 591 1 
552 585 1 
551 

1=10 f=0,0,-.333 
1=10 f=0,0,-.333 

Reverse Direction 
1=11 f=-4,0,0 
1=11 f=0,0,1.73 
1=11 f=0,0,3.47 
1=11 f=0,0,1.67 
1=11 f=0,0,1.06 
1=11 f=0,0,-.4 
1=11 f=0,0,-.2 

■ Reverse Direction 
1=12 f=.9,0,0 
1=12 f=0,0,6.27 
1=12 f=0,0,12.53 
1=12 f=0,0,10.73 
1=12 f=0,0,10.13 
1=12 f=0,0,8.67 
1=12 f=0,0,4.33 
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Truss Tl Hangars 44  and 45     Knee Braces Average Wind 

c 
C  SAPSTL   INPUT 

CONTROL 
IX=0   IT= 1   IL=2,6   ID=1,5,7,10   IU=E   IP=0   R=.5,.5 
COMBO 
1   c=l,0, 1,0,1,0,0,0,0,1,0,0 
2   c=l,0, 0,1,1,0,0,0,0,1,0,0 
3   c=l,0, 0,0,1,0,0,1,0,1,0,0 
4   c=l,0, 0,0,1,0,0,0,1,1,0,0 
5   c=l,0, 0,0,1,0,0,0,0,1,1,0 
6   c=l,0, 0,0,1,0,0,0,0,1,0,1 

sections 
57  mn=s sh=t   e=29000   fy=36   t=8,12,.5,l                    : 2L8x6xl/2 

C 
58 mn=s sh=G  e=29000   fy=36   a=8.72   i=30.8,59.9   \ 
as=4.5, 4.5   z=12.7,15.9   t=8.725,12.375                    : 2L6x6x3/8 

59  mn=s sh=a e=29000  fy=36  a=5.74   i=28.0,16.0  \ 
as=2.97 ,2.97   z=9.03,8.04        t=9.23,10.8                  : 2L6x3.5x5/16-odd 

60  mn=s sh=a  e=29000   fy=36   a=7.22   i=20.2,32.8   \ 
as=3.0. 3.0   z=11.9,15.4   t=9.13,11.0 2L6x4x3/8-odd 

61  mn=s sh=t   e=29000   fy=36   t=3,4,.25,.5 2L3x2xl/4 

62  mn=s sh=t  e=29000   fy=36   t=3,7, . 3125, . 625 2L3x3.5x5/16 

63  mn=s sh=t  e=29000   fy=36   t=3,6,.3125,.625 2L3x3x5/16 

64  mn=s sh=t   e=29000   fy=36   t=4,6,.3125,.625 2L4x3x5/16 

65  mn=s sh=t  e=29000   fy=36   t=5,6, .3125, . 625 2L5x3x5/16 

66  mn=s sh=t   e=29000   fy=36   t=5,7,.3125,.625 2L5x3.5x5/16 

67  mn=s sh=t   e=29000   fy=36   t=6,12,.5,l 2L6x6xl/2 

68 mn=s sh=t  e=29000   fy=36   t=3,5,5,.3125,.625 :2L3.5x2.5x5/16 

69  mn=s sh=t   e=29000   fy=36   t=3,5,.3125,.625 :2L3x2.5x5/16 

70  mn=s sh=t  e=29000   fy=36   t=3,4,.3125,.625 :2L3x2x5/16 

71  mn=s sh=a  e=29000   fy=36   a=5.74   i=21.8,10.9 V 
as=3.75,2.2   z=9.7,5.46   t=7.98,7.38 :2L6x3.5x5/16 

72  mn=s sh=g  e=29000   fy=36   a=15.5     i=97.3,185 \ 

as=8,8 z=30.1,36.9   t=ll.65,16.38 :2L8x8xl/2 

frame 
501   548 1  m=57 
551   554 1  m=58 
559   566 1  m=58 
571   574 1  m=58 
577   579 1  m=71 
580   585 1  m=59 
586   587 1  m=60 
588 k=l,l 
589   590 1 m=60 
591   596 1  m=59 
597   599 1  m=71 
601   649 1 m=61 
711   714 1 m=64 
719   720 1 m=64 
721   722 1 m=65 
723   726 1 m=66 
727   728 1 m=65 
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729 730 1 m=64 
735 738 1 m=64 
555 558 1 m=67 
567 570 1 m=67 
701 702 1 m=66 
703 704 1 m=65 
705 706 1 m=68 
707 708 1 m=69 
715 716 1 m=70 
717 718 1 m=68 
731 732 1 m=68 
733 734 1 m=70 
741 742 1 m=69 
743 744 1 m=68 
745 746 1 m=65 
747 748 1 m=66 
835 838 1 1=1,. 001 
859 862 1 1=1.. 001 
820 1=1, . 001 
871 1=1,. 001 
867 868 1 1=1, . 001 
998 999 1 m=72 
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Truss Tl Hangars 44 and 45        Retrofit: Knee Braces 
Average Wind 

r «3 I  /  S A P 9 0  -  -  FINITE  ELEMENT  ANALYSIS  OF  STRUCTURES  PAGE   22 
SAP9 0_FILE:tl-44k/SAPSTL_FILE:asd.STL 

Truss Tl Hangars 44 and 45  Knee braces  Avg. Wind 

AISC SPECIFICATIONS, ASD 1989 
AXIAL LOAD & BIAXIAL MOMENT INTERACTION STRESS CHECK 

ELEM  SECTION  CHK  STRESS = AXL + B33 + B22  STATION COMBO  AISC     SECTION 
ID  TYPE    TYPE   RATIO LOCATION    NO  EQUATION    TYPE 

{in} 
NON-COM 

502 T 
(T) .608 .154 .454 .000 80.02 2 (H2-1) 

NON-COM 
503 T 

(T) .810 .331 .479 .000 80.02 2 (H2-1) 
NON- COM 

504 T 
(T) .809 .331 .479 .000 .00 2 (H2-1) 

NON-COM 
505 T 

(T) .833 .448 .386 .000 80.02 2 (H2-1) 
NON-COM 

506 T 
(T) .833 .447 .386 .000 .00 2 (H2-1) 

NON-COM 
507 T 

(T) .816 .489 .327 .000 80.02 4 (H2-1) 
NON-COM 

508 T 
(T) .815 .489 .327 .000 .00 4 (H2-1) 

NON-COM 
509 T 

(T) .745 .513 .232 .000 80.02 4 (H2-1) 
NON-COM 

510 T 
(T) .745 .512 .232 .000 .00 4 (H2-1) 

NON-COM 
511 T 

(T) .653 .492 .161 .000 80.02 4 (H2-1) 
NON-COM 

512 T 
(T) .653 .492 .161 .000 .00 4 (H2-1) 

NON-COM 
513 T 

(T) .746 .490 .256 .000 80.02 4 (H2-1) 
NON-COM 

514 T 
(T) .746 .490 .256 .000 .00 4 (H2-1) 

NON-COM 
515 T 

(T) .806 .427 .379 .000 80.02 4 (H2-1) 
NON-COM 

516 T 
(T) .806 .427 .379 .000 .00 4 (H2-1) 

NON-COM 
517 T 

(T) .739 .327 .412 .000 80.02 4 (H2-1) 
NON-COM 

518 T 
(T) .739 .326 .412 .000 .00 4 (H2-1) 

NON-COM 
519 T 

(T) .607 .193 .414 .000 80.02 4 (H2-1) 
NON-COM 

520 T 
(T) .607 .193 .414 .000 .00 4 (H2-1) 

NON-COM 
522 T 

(C) .506 .069 .437 .000 80.02 2 (Hl-3) 
NON-COM 

523 T 
(C) .736 .283 .453 .000 .00 2 (Hl-1) 

NON-COM 
524 T 

(C) .585 .283 .302 .000 .00 2 (Hl-1) 
NON-COM 

525 T 
(C) .581 .298 .283 .000 80.02 2 (Hl-1) 

NON-COM 
526 T 

(C) .723 .298 .425 .000 80.02 2 (Hl-1) 
NON-COM 

527 T 
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(C) .508      .099      .409      .000 .00 2      (Hl-3) 
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CSI  /  SAP90 -  FINITE  ELEMENT  ANALYSIS  OF  STRUCTURES  PAGE   23 
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Truss Tl Hangars 44 and 45  Knee braces Avg. Wind 

AISC SPECIFICATIONS, ASD 1989 
AXIAL LOAD & BIAXIAL MOMENT INTERACTION STRESS CHECK 

ELEM  SECTION  CHK  STRESS = AXL + B33 + B22  STATION COMBO  AISC 
TYPE   RATIO LOCATION 

{in} 

SECTION 

ID TYPE 

529 T 

530 T 

531 T 

532 T 

533 T 

534 T 

535 T 

536 T 

537 T 

538 T 

539 T 

540 T 

541 T 

542 T 

543 T 

544 T 

545 T 

546 T 

547 T 

553 G 

554 G 

555 T 

556 T 

557 T 

561 G 

NO  EQUATION    TYPE 

NON-COM 

(T) 

(T) 

(T) 

(T) 

(T) 

(T) 

(T) 

(T) 

(T) 

(T) 

(T) 

(T) 

(T) 

(T) 

(T) 

(T) 

(T) 

(T) 

(T) 

(C) 

(C) 

(C) 

(C) 

(C) 

(T) 

.605 .192 .414 .000 

.606 .192 .414 .000 

.737 .325 .412 .000 

.737 .326 .412 .000 

.803 .425 .378 .000 

.804 .426 .378 .000 

.749 .480 .270 .000 

.750 .480 .270 .000 

.651 .490 .161 .000 

.651 .490 .161 .000 

.743 

.743 

.822 

.510 

.510 

.497 

.822 .497 

.844 .434 

.845  .434 

.233 .000 

.233 .000 

.325 .000 

.325 .000 

.410 .000 

.410 .000 

.808 .306 .503 .000 

.809 .306 .503 .000 

.621 .118 .503 .000 

.683 .557 .125 .000 

1.046 .815 .231 .000 

.858 .707 .151 .000 

.879 .712 .167 .000 

.630 .499 .131 .000 

.681 .620 .061 .000 

80.02 

.00 

80.02 

.00 

80.02 

.00 

80.02 

.00 

80.02 

.00 

80.02 

.00 

80.02 

.00 

80.02 

.00 

80.02 

80.02 

.00 

160.00 

160.00 

.00 

160.00 

160.00 

.00 

4 (H2-1 

4 (H2-1 

4 (H2-1 

4 (H2-1 

4 (H2-1 

4 (H2-1 

6 (H2-1 

6 (H2-1 

4 (H2-1 

4 (H2-1 

4 (H2-1 

4 (H2-1 

6 (H2-1 

6 (H2-1 

6 (H2-1 

6 (H2-1 

6 (H2-1 

6 (H2-1 

6 (H2-1 

2 (Hl-1 

2 (Hl-1 

2 (Hl-1 

2 (Hl-1 

2 (Hl-1 

4 (H2-1 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 
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Truss Tl Hangars 44 and 45  Knee braces Avg. Wind 

AISC SPECIFICATIONS, ASD 1989 
AXIAL LOAD & BIAXIAL MOMENT INTERACTION STRESS CHECK 

ELEM  SECTION  CHK  STRESS 
ID  TYPE    TYPE   RATIO 

AXL + B33 + B22  STATION COMBO  AISC     SECTION 
LOCATION   NO EQUATION   TYPE 

{in} 
562 G NON-COM 

(C) .687  .587 .100 .000 .00 1 (Hl-1 
(T) 1.035  .983 .052 .000 80.00 4 (H2-1 

563 G NON-COM 
(C) .690  .587 .104 .000 160.00 1 (Hl-1 
(T) 1.035  .983 .052 .000 80.00 4 (H2-1 

564 G NON-COM 
(T) .681  .620 .061 .000 160.00 4 (H2-1 

568 T NON-COM 
(C) .525  .407 .118 .000 160.00 6 (Hl-1 

569 T NON-COM 
(C) .729  .584 .144 .000 .00 6 (Hl-1 

570 T NON-COM 
(ci- .684  .560 .124 .000 160.00 6 (Hl-1 

571 G NON-COM 
te) .799  .642 .157 .000 .00 2 (Hl-1 

572 G NON-COM 
(C) .579  .468 .111 .000 160.00 2 (Hl-1 

577 G NON-COM 
(C) .885  .885 .000 .000 .00 5 (Hl-1 
(T) .624  .624 .000 .000 .00 2 (H2-1 

578 G kl/r > 200 NON-COM 
(C) 1.257 1.257 .000 .000 .00 5 (Hl-1 

579 G kl/r > 200 NON-COM 
(C) 1.099 1.099 .000 .000 .00 5 (Hl-1 

580 G kl/r > 200 NON-COM 
(C) .673  .673 .000 .000 .00 5 (Hl-1 

581 G kl/r > 200 NON-COM 
582 G kl/r > 200 NON-COM 
583 G kl/r > 200 NON-COM 

(C) 1.003 1.003 .000 .000 .00 5 (Hl-1 
584 G kl/r > 200 NON-COM 

(C) 1.707 1.707 .000 .000 .00 5 (Hl-1 
585 G kl/r > 200 NON-COM 

(C) 1.569 1.569 .000 .000 .00 5 (Hl-1 
(T) .500  .500 .000 .000 .00 2 (H2-1 

586 G kl/r > 200 NON-COM 
(C) 1.475 1.475 .000 .000 .00 5 (Hl-1 

587 G kl/r > 200 NON-COM 
■(C). 1.483 1.483 .000 .000 .00 5 (Hl-1] 
(T) .557  .557 .000 .000 .00 4 (H2-1 

589 G NON-COM 
(C) 1.261 1.261 .000 .000 .00 1 (Hl-1] 
(T) .556  .556 .000 .000 .00 4 (H2-1) 

590 G kl/r > 200 NON-COM 
(C) 1.242 1.242 .000 .000 .00 1 (Hl-1) 

591 G kl/r > 200 NON-COM 
(C) 1.307 1.307 .000 .000 .00 1 (Hl-1) 

592 G kl/r > 200 NON-COM 
(C) 1.368 1.368 .000 .000 .00 1 (Hl-1) 

G-15 
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Truss Tl Hangars 44 and 45  Knee braces Avg. Wind 

AISC SPECIFICATIONS, ASD 1989 
AXIAL LOAD & BIAXIAL MOMENT INTERACTION STRESS CHECK 

ELEM  SECTION  CHK  STRESS = AXL + B33 + B22  STATION COMBO  AISC     SECTION 
ID  TYPE    TYPE   RATIO                    LOCATION NO  EQUATION    TYPE 

{in} 

593 G                   kl/r > 200 NON-COM 

(C) .826  .826 .000  .000      .00     3  (Hl-1) 
594 G kl/r > 200                                  NON-COM 

595 G kl/r > 200 
596 G kl/r > 200 

(C)    .890  .890  .000  .000      .00     1  (Hl-1) 

597 G kl/r > 200 
,(C)   1.282 1.282  .000  .000      ,00     1  .(Hl-1) 

598 G kl/r > 200 
.(C)   1.375 1.375  .000  .000      .00     1  (Hl-1) 

(C)    .966  .966  .000  .000      .00     1  (Hl-1) 
(T)    .654  .654  .000  .000      .00     6  (H2-1) 

(C) .885  .805  .080  .000   113.14     2  (Hl-1) 

599 G 

701 T 

702 T 

703 T 

704 T 
,(.C)   1.3.83 1.272  .110  .000      .00     2  (Hl-1) 

705 T fa > Fe 

706 T 

707 T 

708 T 

(C)    .'829  .752  .077  .000      .00     2  (Hl-1) 

(C)   1.421 1.308  .114  .000   114.32     2  (Hl-1) 

(C)        8.023   1.310   6.713      .000 .00 4      (Hl-1) 

(C)        2.300      .941   1.359      .000       116.73 4      (Hl-1) 

(C)        1.519      .876      .643      .000 .00 4      (Hl-1) 

709  2L3X2X5/16-3 
(C)    .601  .474  .127  .000   117.95     4  (Hl-1) 

713 T 

714 T 

(C)    .899  .694  .204  .000      .00     2  (Hl-1) 

(C)    .979  .753  .226  .000   121.67     2  (Hl-1) 

715 T fa > Fe 
716 T fa > Fe 
717 T fa > Fe 
718 T fa > Fe 
719 T fa > Fe 
720 T fa > Fe 
721 T 

722 T 

723 T 

724 T 

(C) 2.394 1.777  ,617 ,000 .00 4 (Hl-1) 

(C) 2.394 1.777  .617 .000 126.77 4 (Hl-1) 

(C) 3.248 1.592   1.656 .000 .00 4 (Hl-1) 
(T) .514 ,471     ,043 .000 32.02 5 (H2-1) 

(C) 3.613 1.619   1.994 .000 128.06 4 (Hl-1) 
(T) .517 ,474      .043 .000 96.05 5 (H2-1) 

(3-16 

NON-COM 
NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 
NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

-NON-COM 

NON-COM 
NON-COM. 
NON-COM 
NON-COM 
NON-COM 
NON-COM 
NON-COM 

NON-COM 

NON-COM 

NON-COM 
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Truss Tl Hangars 44 and 45  Knee braces Avg. Wind 

AISC SPECIFICATIONS, ASD 1989 
AXIAL LOAD & BIAXIAL MOMENT INTERACTION STRESS CHECK 

ELEM  SECTION. CHK  STRESS 
ID  TYPE    TYPE   RATIO 

AXL + B33 + B22  STATION COMBO AISC    SECTION 
LOCATION    NO  EQUATION    TYPE 

{in} 
725 T NON-COM 

(C) 3.580 1 .617 1 .963 .000 128.06 4 (Hl-1) 

726 T NON-COM 

(C) 3.223 1 .590 1 .633 .000 .00 4 (Hl-1) 

727 T NON-COM 

(C) 2.388 1 .774 .613 .000 126.77 4 (Hl-1) 

728 T NON-COM 

(C) 2.387 1 .774 .613 .000 .00 4 (Hl-1) 

729 T fa > Fe NON-COM 

730 T fa > Fe NON-COM 

731 T fa > Fe NON-COM 

732 T fa > Fe NON-COM 

733 T fa > Fe NON-COM 

734 T fa > Fe NON-COM 

735 T NON-COM 
(C) .860 .669 .191 .000 121.67 6 (Hl-1) 

736 T NON-COM 
(C) .784 .609 .175 .000 .00 6 (Hl-1) 

740 2L3X2X5/16-3 NON-COM 
(C) .608 .480 .128 .000 117.95 4 (Hl-1) 

741 T NON-COM 
(C) 1.552 .881 .671 .000 .00 4 (Hl-1) 

742 T NON-COM 

(C) 2.430 .946 1 .484 .000 116.73 4 (Hl-1) 

743 T fa > Fe NON-COM 

744 T fa > Fe NON-COM 

745 T NON-COM 

.(C) 1.477 1 .355 .122 .000 .00 6 . (Hl-1) 

746 T NON-COM 

(C) 1.509 1 .384 .125 .000 114.32 6 (Hl-1) 

747 T NON-COM 

(C) .827 .759 .069 .000 .00 2 (Hl-1) 

748 T NON-COM 

(C) .857 .787 .070 .000 113.14 2 (Hl-1) 

820 W18X76 COMPACT 
(C) .984 .085 .899 .000 289.00 5 (Hl-3) 
(T) 1.330 .174 1 .156 .000 289.00 2 (H2-1) 

823 W18X76 COMPACT 

(C) .877 .023 .853 .000 .00 5 (Hl-3) 
(T) 1.200 .101 1 .099 .000 .00 2 (H2-1) 

835 W18X46 COMPACT 

(C) .529 .013 .516 .000 .00 2 (Hl-3) 

838 W18X46 COMPACT 

(C) .523 .013 .510 .000 78.00 2 (Hl-3) 

859 W24X68 COMPACT 
(C) 1.362 .013 1 .349 .000 .00 5 (Hl-3) 
(T) 1.288 .057 1 .230 .000 .00 6 (H2-1) 

860 W24X68 COMPACT 

(C) .746 .029 .717 .000 .00 1 (Hl-3) 
(T) .571 .057 .514 .000 .00 6 (H2-1) 
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Truss Tl Hangars 44 and 45  Knee braces Avg. Wind 

AISC SPECIFICATIONS, ASD 1989 
AXIAL LOAD & BIAXIAL MOMENT INTERACTION STRESS CHECK 

ELEM  SECTION  CHK  STRESS = AXL + B33 + B22  STATION COMBO  AISC     SECTION 

ID  TYPE    TYPE 

861  W24X68 

862 W24X68 

867 W18X65 

871 W18X76 

872 W18X76 

873 W18X76 

874 W18X76 

998 G 

999 G 

(C) 
(T) 

(C) 
(T) 

(C) 
(T) 

(C) 
(T) 

(C) 
(T) 

(T) 

(C) 
(T) 

(C) 
(T) 

(C) 
(T) 

RATIO 

.608 

.532 

1.273 
1.054 

1.545 
1.199 

1.374 
1.077 

.910 
1.219 

.782 
1.062 

.688 

.762 

.751 

.800 

.013 

.057 
.595 
.475 

.029 1.244 

.046 1.009 

.121 1.424 

.015 1.184 

.112 1.261 

.102 .976 

.090 .820 

.181 1.038 

.001 

.077 

.193 

.205 

.781 

.985 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.568  .079  .489  .000 

.000 

.000 

.495  .000 

.557  .000 

.288  .463 

.289  .511 

.000 

.000 

LOCATION 
{in} 

78.00 
78.00 

78.00 
78.00 

180.50 
180.50 

180.50 
180.50 

108.50 
108.50 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

NO  EQUATION    TYPE 

COMPACT 

5 
6 

1 
2 

1 
6 

5 
6 

1 
6 

1 
6 

5 
2 

1 
6 

(Hl-3) 
(H2-1) 

(Hl-3) 
(H2-1) 

(Hl-3) 
(H2-1) 

(Hl-3) 
(H2-1) 

(Hl-3) 
(H2-1) 

6  (H2-1) 

(Hl-3) 
(H2-1) 

(Hl-1) 
(H2-1) 

(Hl-1) 
(H2-1) 

COMPACT 

COMPACT 

COMPACT 

COMPACT 

COMPACT 

COMPACT 

NON-COM 

NON-COM 
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Truss Tl Hangars 44 and 45 Knee Braces 

c SAP90 INPUT 

Maximum Wind 

x=0 

system 
L=12 
C 
C 
C • 
joints 
C 
501 
549 
551 
575 
599 
602 
612 
614 
624 
626 
636 
638 
648 
C 
667 
674 
678 
679 
683 
685 
686 
998 
999 

Truss Joints Tl 
z=0 

x=3840   z=0 
z=160 
z=200 
z=160 
z=80 
z=88.333 

x=1040 z=91.6667 
x=1840 z=100 

z=100 
z=91.6667 

x=2960 z=88.3333 
x=3760 z=80 

x=0 
x=1920 
x=3840 
x=80 
x=880 

x=2000 
x=2800 

y=240 
y=240 g=501,549,2 
y=240 
y=240 g= 
y=240 g= 

551,575,1 
575,599,1 

g= 
y=240 
y=240 g= 
y=240 
y=240 g= 
y=240 
y=240 g= 

Bracing Frame Joints Tl 
x=0 = -384 
x=3840 z=-43 
x=4152 z=-43 
x=3840 z=-203, 
x=4152 z=-203, 
x=3840 z=-384 
x=4152 z=-384 
x=0    z=-95 
x=3840 z=-95 

y=240 
y=240 
y=240  g=674 
y=240 
y=240 g=679 
y=240 
y=240 
y=240 
y=240 

602,612,2 

614,624,2 

626,636,2 

638,648,2 

,678,1 

,683,1 

restraints 
667  r=l,1,1,0,0,0 
685 r=l,1,1,0,0,0 
686 r=l,1,1,0,0,0 
525  r=0,1,1,0,0,0 
501 523 
527 549 
551 599 
674 678 
679 683 

2 r=0,1,0,0,0,0 
2 r=0,1,0,0,0,0 
1 r=0,1,0,0,0,0 
1 r=0,1,0,0,0,0 
1 r=0,1,0,0,0,0 

frame 
nm=57 nl=18 z 
1 sh=wl8x76 
2 sh=218x6xl/2-3 
3 sh=216x6x3/8-3 
4 sh=213x3.5x5/16-3 
5 sh=213x3xl/4-3 
6 sh=216x3.5x5/16-3 
7 sh=213x3x5/16-3 
8 sh=2L3.5X2.5X5/16-3 

1,0,0,0,0,0,0,0,0,0 
w=.006333  E=29000 
w=.0038333 
w=.00248333 
w=.0011 
w=.00081667 
w=.0016333 
w=.00101667 
w=.001008333 
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9 sh=213x2.5xl/4-3 w=.00075 
10 sh=213x2x5/16-3 w=.0008333 
11 sh=216x6xl/2-3 w=,0030667 
12 sh=218x6xl/2-3 w=.0038333 
13 sh=214x3x5/16-3 w=.0012 
14 sh=216x4x3/8-3 w=.00205 
15 sh=215x3xl/4-3 w=.0011 
16 sh=215x3.5x5/16-3   w=.00145 
17 sh=wl8x65 w=.00541667 
18 sh=w24x68 w=.005667 
19 sh=wl8x46 w=.0038333 
20 sh=wl8x65 w=.00541667 
21 sh=216x6x5/8-3 w=.0040333 
22 sh=213x2.5x1/4-3 w=.00075 
23 sh=w8xl8 w=.0015 
24 sh=wl2x22 w=.0018333 
25 sh=wl0x22 w=.0018333 
26 sh=wl4x30 w=.0025 
27 sh=w8x31 w=.00258333 
28 sh=wl2x26 , w=.0021667 
29 sh=wl0xl2 w=.001 
30 sh=wl0x22 w=.0018333 
31 sh=14x3xl/4 w=.00048333 
32 sh=13.5x2.5x1/4 w=.000408333 
33 sh=215x3.5x3/8-3 w=.0017333 
34 sh=wl4x90 w=.0075 
35 sh=wl4xl45 w=.01208333 
36 sh=w33x201 w=.01675 
37 sh=217x4xl/2 w=.00298 
38 sh=wl4x74 w=.0061667 
39 sh=wl4x43 w=.00358333 
40 sh=215x3x5/16 w=.0013667 
41 sh=sl2x50 w=.0041667 
42 sh=wl4x61 w=.00508333 
43 sh=w6xl6 w=.001333 
44 sh=213x2.5x1/4-3 w=.00075 
45 sh=mcl2x31 w=.00258333 
46 sh=mcl2x31 w=.00258333 
47 sh=mcl2x31 w=.00258333 
48 sh=216x3.5x3/8-3 w=.00195 
49 sh=215x3x5/16-3 w=.0013667 
50 sh=215x5x3/8 w=.00205 
51 sh=13x2.5x1/4 w=.000375 
52 sh=13x2xl/4 w=.000341667 
53 sh=wl4x30 w=.0025 
54 sh=215x3.5x5/16-3    w=.00145 
55 sh=wl4x34 w=.0028333 
56 sh=14x3x5/16 w=.0006 
57 sh=2L8x8xl/2 
C     Live Load on braced frames 
1 wg=0,0,-.1667     :100 psf- --Tl 
C     Slab load on braced frames 
2 wg=0,0,-.08333    :150pcfx4 in. ---Tl 
C      Roof Dead Loads 
3 wg=0,0,-.005 
C      Roof Live Loads 
4 wg=0,0,-.033333 
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C      Wind Span Loads 
5 wg=.09667,0,0 
6 wg=.101667,0,0 
7 wg=.006667,0,0 
8 wg=-.02333,0,0 
9 wg=.12,0,0 
10 wg=-.03,0,0 
11 wg=.03,0,0 
12 wg=-.14333,0,0 
13 wg=.14333,0,0 
14 wg=-.09667,0,0 
15 wg=-.101667,0,0 
16 wg=-.006667,0,0 
17 wg=.02333,0,0 
18 wg=-.12,0,0 
C        Truss Elements Tl-b 
588  525  575  m=42 lp=2,0 
C Bottom Chord (3 axis   +Y) 
551 501  503  m=3 lp=2,0 lr=l,0,0,0,0,0 
552 503  505  m=3 lp=2,0 
553 505  507  m=3 lp=2,0 
554 507  509  m=3 lp=2,0 
555 509  511  m=ll lp=2,0 
556 511  513  m=ll lp=2,0 
557 513  515  m=ll lp=2,0 
558 515  517 m=ll lp=2,0 
559 517  519 m=3 lp=2,0 
560 519  521  m=3 lp=2,0 
561 521  523  m=3 lp=2,0 
562 523  525  m=3 lp=2,0  lr=0,1,0,0,0,0 
563 525  527  m=3 lp=2,0  lr=l,0,0,0,0,0 
564 527  529  m=3 lp=2,0 
565 529  531  m=3 lp=2,0 
566 531  533  m=3 lp=2,0 
567 533  535  m=ll lp=2,0 
568 535  537  m=ll lp=2,0 
569 537  539  m=ll lp=2,0 
570 539  541  m=ll lp=2,0 
571 541  543  m=3 lp=2,0 
572 543  545  m=3 lp=2,0 
573 545  547  m=3 lp=2,0 
574 547 549 m=3 lp=2,0 lr=0,1,0,0,0,0 
C Main Diagonal Bottom Section 
702 602 503 m=4 lp=2,0 lr=0,1,0,0,0,0 
704 604 505 m=7 lp=2,0 lr=0,1,0,0,0,0 
706 606 507 m=8 lp=2,0 lr=0,1,0,0,0,0 
708 608 509 m=9 lp=2,0 lr=0,1,0,0,0,0 
710  610  511 m=10 lp=2,0    lr=0,1,0,0,0,0 
712 612  513 m=13 lp=2,0    lr=0,1,0,0,0,0 
713 614 513 m=13 lp=-2,0 lr=0,1,0,0,0,0 
715 616 515 m=10 lp=-2,0 lr=0,1,0,0,0,0 
717 618 517 m=8 lp=-2,0 lr=0,1,0,0,0,0 
719 620 519 m=13 lp=-2,0 lr=0,1,0,0,0,0 
721 622 521 m=15 lp=-2,0 lr=0,1,0,0,0,0 
723 624 523 m=16 lp=-2,0 lr=0,1,0,0,0,0 
726 626 527 m=16 lp=2,0 lr=0,1,0,0,0,0 
728  628  529  m=15 lp=2,0     lr=0,1,0,0,0,0 
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730 630 531 m=13 lp=2,0 

732 632 533 m=8 lp=2,0 

734 634 535 m=10 lp=2,0 

736 636 537 m=13 lp=2,0 

737 638 537 m=13 lp=-2,0 

739 640 539 m=10 lp=-2,0 

741 642 541 m=9 lp=-2,0 

743 644 543 m=8 lp=-2,0 

745 646 545 m=7 lp=-2,0 

747 648 547 m=4 lp=-2,0 

C Main Diagonal 1 

701 551 602 m=4 lp=2,0 

703 553 604 m=7 lp=2,0 

705 555 606 m=8 lp=2,0 

707 557 608 m=9 lp=2,0 

709 559 610 m=10 lp=2,0 

711 561 612 m=13 lp=2,0 

714 565 614 m=13 lp=-2,0 

716 567 616 m=10 lp=-2,0 

718 569 618 m=8 lp=-2,0 

720 571 620 m=13 lp=-2,0 

722 573 622 m=15 lp=-2,0 

724 575 624 m=16 lp=-2,0 

725 575 626 m=16 lp=2,0 

727 577 628 m=15 lp=2,0 

729 579 630 m=13 lp=2,0 

731 581 632 m=8 lp=2,0 

733 583 634 m=10 lp=2,0 

735 585 636 m=13 lp=2,0 
738 589 638 m=13 lp=-2,0 

740 591 640 m=10 lp=-2,0 

742 593 642 m=9 lp=-2,0 

744 595 644 m=8 lp=-2,0 

746 597 646 m=7 lp=-2,0 

748 599 648 m=4 lp=-2,0 

C Diagonal Brace 
626 553 602 m=5 lp=2,0 
627 555 604 m=5 lp=2,0 
628 557 606 m=5 lp=2,0 
629 559 608 m=5 lp=2,0 
630 561 610 m=5 lp=2,0 

631 563 612 m=5 lp=2,0 
632 563 614 m=5 lp=-2,0 

633 565 616 m=5 lp=-2,0 

634 567 618 m=5 lp=-2,0 

635 569 620 m=5 lp=-2,0 

636 571 622 m=5 lp=-2,0 

637 573 624 m=5 lp=-2,0 

638 577 626 m=5 lp=2,0 

639 579 628 m=5 lp=2,0 

640 581 630 m=5 lp=2,0 
641 583 632 m=5 lp=2,0 
642 585 634 m=5 lp=2,0 

643 587 636 m=5 lp=2,0 
644 587 638 m=5 lp=-2,0 
645 589 640 m=5 lp=-2,0 

646 591 642 m=5 lp=-2,0 

lr=0,1,0,0,0,0 
lr=0,1,0,0,0,0 
lr=0,1,0,0,0,0 
lr=0,1,0,0,0,0 
lr=0,1,0,0,0,0 
lr=0,1,0,0,0,0 
lr=0,1,0,0,0,0 
lr=0,1,0,0,0,0 
lr=0,1,0,0,0,0 
lr=0,1,0,0,0,0 

?  section 
lr=l,0,0,0,0,0 
lr=l,0,0,0,0,0 
lr=l,0,0,0,0,0 
lr=l,0,0,0,0,0 
lr=l,0,0,0,0,0 
lr=l,0,0,0,0,0 
lr=l,0,0,0,0,0 
lr=l,0,0,0,0,0 
lr=l,0,0,0,0,0 
lr=l,0,0,0,0,0 
lr=l,0,0,0,0,0 
lr=l,0,0,0,0,0 
lr=l,0,0,0,0,0 
lr=l,0,0,0,0,0 
lr=l,0,0,0,0,0 
lr=l,0,0,0,0,0 
lr=l,0,0,0,0,0 
lr=l,0,0,0,0,0 
lr=l,0,0,0,0,0 
lr=l,0,0,0,0,0 
lr=l,0,0,0,0,0 
lr=l,0,0,0,0,0 
lr=l,0,0,0,0,0 
lr=l,0,0,0,0,0 

lr=l,1,0,0,0,0 
lr=l,1,0,0,0,0 
lr=l,1,0,0,0,0 
lr=l,1,0,0,0,0 
lr=l,1,0,0,0,0 
lr=l,1,0,0,0,0 
lr=l,1,0,0,0,0 
lr=l,1,0,0,0,0 
lr=l,1,0,0,0,0 
lr=l,1,0,0,0,0 
lr=l,1,0,0,0,0 
lr=l,1,0,0,0,0 
lr=l,1,0,0,0,0 
lr=l,1,0,0,0,0 
lr=l,1,0,0,0,0 
lr=l,1,0,0,0,0 
lr=l,l,0,0,0,0 
lr=l,1,0,0,0,0 
lr=l,1,0,0,0,0 
lr=l,1,0,0,0,0 
lr=l,1,0,0,0,0 
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V 
647 593 644 m=5 lp=-2,0    lr=l,1,0,0,0,0 
648 595 646 m=5 lp=-2,0    lr=l,1,0,0,0,0 
649 597 648 m=5 lp=-2,0    lr=l,1,0,0,0,0 
C Vertical Brace 
601 602 552 m=5 lp=2,0     lr=l,1,0,0,0,0 
602 604 554 m=5 lp=2,0     lr=l,1,0,0,0,0 
603 606 556 m=5 lp=2,0     lr=l,1,0,0,0,0 
604 608 558 m=5 lp=2,0     lr=l,1,0,0,0,0 
605 610 560 m=5 lp=2,0     lr=l,1,0,0,0,0 
606 612 562 m=5 lp=2,0     lr=l,1,0,0,0,0 
607 614 564 m=5 lp=2,0     lr=l,1,0,0,0,0 
608 616 566 m=5 lp=2,0     lr=l,1,0,0,0,0 
609 618 568 m=5 lp=2,0     lr=l,1,0,0,0,0 
610 620 570 m=5 lp=2,0     lr=l,1,0,0,0,0 
611 622 572 m=5 lp=2,0     lr=l,1,0,0,0,0 
612 624 574 m=5 lp=2,0     lr=l,1,0,0,0,0 
613 626 576 m=5 lp=-2,0    lr=l,1,0,0,0,0 
614 628 578 m=5 lp=-2,0    lr=l,1,0,0,0,0 
615 63.0 580 m=5 lp=-2,0    lr=l, 1,0,0,0,0 
616 632 582 m=5 lp=-2,0    lr=l,1,0,0,0,0 
617 634 584 m=5 lp=-2,0     lr=l,1,0,0,0,0 
618 636 586 m=5 lp=-2,0     lr=l,1,0,0,0,0 
619 638 588 m=5 lp=-2,0    lr=l,1,0,0,0,0 
620 640 590 m=5 lp=-2,0    lr=l,1,0,0,0,0 
621 642 592 m=5 lp=-2,0    lr=l,1,0,0,0,0 
622 644 594 m=5 lp=-2,0    lr=l,1,0,0,0,0 
623 646 596 m=5 lp=-2,0     lr=l,1,0,0,0,0 
624 648 598 m=5 lp=-2,0    lr=l,1,0,0,0,0 
C Top Chord (3 axis ) 
501 551 552 m=2 lp=-2,0   lr=l,0,0,0,0,0 
502 552 553 m=2 lp=-2,0 
503 553 554 m=2 lp=-2,0 
504 554 555 m=2 lp=-2,0 
505 555 556 m=2 lp=-2,0 
506 556 557 m-2 lp=-2,0 
507 557 558 m=2 lp=-2,0 
508 558 559 m=2 lp=-2,0 
509 559 560 m=12 lp=-2,0 
510 560 561 m=12 lp=-2,0 
511 561 562 m=12 lp=-2,0 
512 562 563 m=12 lp=-2,0 
513 563 564 m=12 lp=-2,0 
514 564 565 m=12 lp=-2,0 
515 565 566 m=12 lp=-2,0 
516 566 567 m=12 lp=-2,0 
517 567 568 m=2 lp=-2,0 
518 568 569 m=2 lp=-2,0 
519 569 570 m=2 lp=-2,0 
520 570 571 m=2 lp=-2,0 
521 571 572 m=2 lp=-2,0 
522 572 573 m=2 lp=-2,0 
523 573 574 m=2 lp=-2,0 
524 574 575 m=2 lp=-2,0   lr=0,1,0,0,0,0 
525 575 576 m=2 lp=-2,0   lr=l,0,0,0,0,0 
526 576 577 m=2 lp=-2,0 
527 577 578 m=2 lp=-2,0 
528 578 579 m=2 lp=-2,0 
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529 579 580 m=2  lp=-2,0 
530 580 581 m=2  lp=-2,0 
531 581 582 m=2  lp=-2,0 
532 582 583 m=2  lp=-2,0 
533 583 584 m=12 lp=-2,0 
534 584 585 m=12 lp=-2,0 
535 585 586 m=12 lp=-2,0 
536 586 587 m=12 lp=-2,0 
537 587 588 m=12 lp=-2,0 
538 588 589 m=12 lp=-2,0 
539 589 590 m=12 lp=-2,0 
540 590 591 m=12 lp=-2,0 
541 591 592 m=2  lp=-2,0 
542 592 593 m=2  lp=-2,0 
543 593 594 m=2 -lp=-2,0 
544 594 595 m=2  lp=-2,0 
545 595 596 m=2  lp=-2,0 
546 596 597 m=2  lp=-2,0 
547 597 598 m=2  lp=-2,0 
548 598 599 m=2  lp=-2,0     lr=0,1,0,0,0,0 
C South Vertical Member 
576 501 551 m=l  lp=2,0 nsl=0,0,6,8,0,0,0,10,12,0,16,18 \ 

lr=l,1,0,0,0,0 
503 553 m=6  lp=2,0      lr=l, 1, 0, 0, 0, 0 

„.„ 505 555 m=6  lp=2,0      lr=l,1,0,0,0,0 
579 507 557 m=6  lp=2,0      lr=l,1,0,0,0,0 
580 509 559 m=6  lp=2,0      lr=l,1,0,0,0,0 
581 511 561 m=6  lp=2,0      lr=l,1,0,0,0,0 
582 513 563 m=6  lp=2,0      lr=l,1,0,0,0,0 
583 515 565 m=6  lp=2,0      lr=l,1,0,0,0,0 
584 517 567 m=6  lp=2,0      lr=l,1,0,0,0,0 
585 519 569 m=6  lp=2,0      lr=l,1,0,0,0,0 
586 521 571 m=14 lp=2,0      lr=l,1,0,0,0,0 
587 523 573 m=14 lp=2,0      lr=l,1,0,0,0,0 
589 527 577 m=14 lp=-2,0     lr=l,1,0,0,0,0 
590 529 579 m=14 lp=-2,0     lr=l,1,0,0,0,0 
591 531 581 m=6  lp=-2,0     lr=l,1,0,0,0,0 
592 533 583 m=6  lp=-2,0     lr=l,1,0,0,0,0 
593 535 585 m=6  lp=-2,0     lr=l,1,0,0,0,0 
594 537 587 m=6  lp=-2,0     lr=l,1,0,0,0,0 
595 539 589 m=6  lp=-2,0     lr=l,1,0,0,0,0 
596 541 591 m=6  lp=-2,0     lr=l,1,0,0,0,0 
597 543 593 m=6  lp=-2,0     lr=l,1,0,0,0,0 
598 545 595 m=6  lp=-2,0     lr=l,1,0,0,0,0 
599 547 597 m=6  lp=-2,0     lr=l,1,0,0,0,0 
600 549 599 m=l lp=2,0 nsl=0,0,7,9,0,0,0,11,13,0,15,17 \ 

lr=l,1,0,0,0,0 

C     Bracing Frame Elements 
820 667 998  m=l  lp=2,0   nsl=0,0,5,8,0,0,0,10,12,0,16,18 
823 998 501  m=l  lp=2,0   nsl=0,0,5,8,0,0,0,10,12,0,16,18 
835 674 675  m=19 lp=2,0      nsl=3,0,0,0,0,4,0,0,0,0,0,0 
836 675 676  m=19 lp=2,0      nsl=3,0,0,0,0,4,0,0,0,0,0,0 
837 676 677  m=19 lp=2,0      nsl=3,0,0,0,0,4,0,0,0,0,0,0 
838 677 678  m=19 lp=2,0      nsl=3,0,0,0,0,4,0,0,0,0,0,0 
859 679 680  m=18 lp=2,0      nsl=2,1,0,0,0,0,0,0,0,0,0,0 
860 680 681  m=18 lp=2,0      nsl=2,1,0,0,0,0,0,0,0,0,0,0 
861 681 682  m=18 lp=2,0      nsl=2,1,0,0,0,0,0,0,0,0,0,0 
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862 682 683 m=18 lp=2,0 
867 686 683 m=20 lp=2,0 
868 68: I 678 m=20 lp=2,0 
871 685 679 m=l  lp=2,0 
872 67S ) 999 m=l  lp=2,0 
874 99£ ) 674 m=l  lp=2,0 
873 
C 
C 

674 [ 549  m=l  lp=2,0 

Knee Braces 
998 998 503 m=57 lp=2,0 
999 99S ) 547 m=57 lp=2,0 

loads 
C Dead Loads 
551 599 48 1=1 f=0,0,-.752 
552 554 1 1=1 f=0,0 -1.474 
555 1=1 f=0,0 -1.664 
556 558 1 1=1 f=0,0 -1.474 
559 1=1 f=0,0 -1.664 
560 562 1 1=1 f=0,0 -1.474 
563 1=1 f=0,0 -1.904 
564 566 1 1=1 f=0,0 -1.474 
567 1=1 f=0,0 -1.664 
568 570 1 1=1 f=0,0 -1.474 
571 1=1 f=0,0 -1.664 
572 574 1 1=1 f=0,0 -1.474 
575 1=1 f=0,0 -2.920 
576 578 1 1=1 f=0,0 -1.474 
579 1=1 f=0,0 -1.664 
580 582 1 1=1 f=0,0 -1.474 
583 1=1 f=0,0 -1.664 
584 586 1 1=1 f=0,0 -1.474 
587 1=1 f=0,0 -1.904 
588 590 1 1=1 f=0,0 -1.474 
591 1=1 f=0,0 -1.664 
592 594 1 1=1 f=0,0 -1.474 
595 1=1 f=0,0 -1.664 
596 598 1 1=1 f=0,0 -1.474 
551 599 48 1=1 f=0,0 -.347 
555 559 4 1=1 f=0,0 -.557 
563 587 24 1=1 f=0,0 -.322 
567 571 4 1=1 f=0,0 -.557 
575 1=1 f=0,0 -.163 
579 583 4 1=1 f=0,0 -.557 
591 595 4 1=1 f=0,0 -.557 
509 517 8 1=1 f=0,0 -.355 
533 541 8 1=1 f=0,0 -.355 
C Live Loads 
501 549 48 1=2 f=0,0 -1.066 
503 523 2 1=2 f=0,0 -2.133 
C Wind 1 
557 1=3 f=4,0,0 
551 1=3 f=0,0,1.73 
552 557 1 1=3 f=0,0,3.47 
558 1=3 f=0,0,1.67 
559 564 1 1=3 f=0,0,1.06 
565 598 1 1=3 f=0,0. -.4 

nsl=2,1,0, 0,0, 0,0, 0,0, 0,0,0 
nsl=0,0,7,9,0,0,0,11,13,0,15,17 
nsl=0,0,7,9,0,0,0,11,13,0,15,17 

nsl=0,0,7,9,0,0,0,11,13,0,15,17 
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599 
C Wind II 
557 

1=3 f=0,0,-.2 

1=4 f=-.9,0,0 
551 1=4 f=0,0,6.27 
552 557 1  1=4 f=0,0,12.53 
558 1=4 f=0,0,10.73 
559 564 1  1=4 f=0,0,10.13 
565 598 1  1=4 f=0,0,8.67 
599        1=4 f=0,0,4.33 
C Point Loads 
503 523 2 1=5 f=0,0, -.5 
527 547 2 1=5 f=0,0, -.5 
C Roof Live Loads 
551 599 48  1=6 f=0,0,-1.3333 
552 598 1   1=6 f=0,0,-2.66667 
C Crane Dead Loads for Down Force 
527 547 20  1=7 f=0,0, -2.6 

1=7 f=0,0, -2.6 
1=7 f=0,0,-.773 
1=7 f=0,0, -1.6 
1=7 f=0,0,-2,134 
1=7 f=0,0,-.552 
1=7 f=0,0,-.960 

529 545 4 
527 547 20 
529 545 16 
533 541 8 
505 523 18 
511 517 6 
C Wind III 
551 
552 557 1 
558 
559 564 1 

f=0,0 
f=0,0 
f=0,0 

,1.93 
,3.87 
3.87 

565 598 1 
599 
C Wind IV 
551 
552 557 1 

1 = 
1= 
1= 
1=8 f=0,0,3.87 
1=8 f=0,0,3.87 
1=8 f=0,0,1.93 

1=9 f=0,0,6.4 
1=9 f=0,0,12.8 
1=9 f=0,0,12.8 
1=9 f=0,0,12.8 
1=9 f=0,0,12.8 
1=9 f=0,0,6.4 

C Crane Dead Loads for Uplift 
505 523 6   1=10 f=0,0,-.333 

1=10 f=0,0,-.333 
Reverse Direction 
1=11 f=-4,0,0 
1=11 f=0,0,1.73 
1=11 f=0,0,3.47 
1=11 f=0,0,1.67 
1=11 f=0,0,1.06 
1=11 f=0,0, -.4 
1=11 f=0,0, -.2 
Reverse Direction 
1=12 f=.9,0,0 
1=12 f=0,0,6.27 
1=12 f=0,0,12.53 

592        1=12 f=0,0,10.73 
586 591 1   1=12 f=0,0,10.13 
552 585 1   1=12 f=0,0,8.67 
551        1=12 f=0,0,4.33 

558 
559 564 1 
565 598 1 
599 

527 545 6 
C Wind I 
593 
599 
593 598 1 
592 
586 591 1 
552 585 1 
551 
C Wind II 
593 
599 
593 598 1 
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Truss Tl Hangars 44 and 45 Knee Braces Maximum Wind 

c SAPSTL INPUT 
c 
CONTROL 
IX=0 IT=1 IL==2,6 10=1,5,7,10 IU=E IP=0 R=.5,.5 
COMBO 
1 c=l,0,1,0,1,0,1,0,0,0,0,0 
2 c=l,0,0,1,1,0,0,0,0,1,0,0 
3 c=l,0,0,0,1,0,0,1,0,1,0,0 
4 c=l,0,0,0,1,0,0,0,1,1,0,0 
5 c=l,0,0,0,1,0,1,0,0,0,1,0 
6 c=l,0,0,0,1,0,0,0,0,1,0,1 

sections 
57 mn=s 
C 
58 mn=s 
as=4.5, 

59 mn=s 
as=2.37 

60 mn=s 
as=3.0, 

61 mn=s 
62 mn=s 
63 mn=s 
64 mn=s 
65 mn=s 
66 mn=s 
67 mn=s 
68 mn=s 
69 mn=s 
70 mn=s 
71 mn=s 
as=3.75 

72 mn=s 
as=8,8 

sh=t e=29000 fy=36 t=8,12,.5,l :2L8x6xl/2 

sh=G e=29 
4.5 z=12. 
sh=g e=29 
,2.97 z=9 
sh=g e=29 
3.0 z=ll. 
sh=t e=29 
sh=t e=29 
sh=t e=29 
sh=t e=29 
sh=t e=29 
sh=t e=29 
sh=t e=29 
sh=t e==29 
sh=t e=29 
sh=t e=29 
sh=g e=29 
,2.2 z=9. 
sh=g e=29 
z=30.1,36 

000 fy=36 
7,15.9 t=8 
000 fy=36 
.03,8.04 
000 fy=36 
9,15.4 t=9 
000 fy=36 
000 fy=36 
000 fy=36 
000 fy=36 
000 fy=36 
000 fy=36 
000 fy=36 
000 fy=36 
000 fy=36 
000 fy=36 
000 fy=36 
7,5.46 t==7 
000 fy=36 
.9 t=11.65 

a=8.72 
725,12 

a=5.74 
t=9.23 

a=7.22 
.13,11. 
t=3,4,. 
t=3,7,. 
t=3,6,. 
t=4,6,. 
t=5,6/. 
t=5,7, . 
t=6,12, 
t=3.5,5 
t=3,5,. 
t=3,4, . 
a=5.74 
.98,7.3 
a=15.5 
,16.38 

i=30.8 
.375 
i=28.0 
,10.8 
i=20.2 
0 
25, .5 
3125,. 
3125,. 
3125,. 
3125,. 
3125,. 
.5,1 
, .3125 
3125,. 
3125,. 
i=21.8 
8 
i=97. 

,59.9 

,16.0 

,32.8 

625 
625 
625 
625 
625 

, .625 
625 
625 
,10.9 

:2L6x6x3/8 

\ 
:2L6x3.5x5/16-odd 

2L6x4x3/8-odd 
2L3x2xl/4 
2L3x3.5x5/16 
2L3x3x5/16 
2L4x3x5/16 
2L5x3x5/16 
2L5x3.5x5/16 
2L6x6xl/2 
2L3.5x2.5x5/16 
2L3x2.5x5/16 
2L3x2x5/16 

:2L6x3.5x5/16 
\ 

3,185 \ 
:2L8x8xl/2 

frame 
501 548 
551 554 
559 566 
571 574 
577 579 
580 585 
586 587 
588 
589 590 
591 596 
597 599 
601 649 
711 714 
719 720 
721 722 
723 726 
727 728 

=57 
=58 
=58 
=58 
=71 
=59 
=60 
=1,1 
=60 
=59 
=71 
=61 
=64 
=64 
=65 
=66 
=65 
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729 730 1 m=64 
735 738 1 m=64 
555 558 1 m=67 
567 570 1 m=67 
701 702 1 m=66 
703 704 1 m=65 
705 706 1 m=68 
707 708 1 m=69 
715 716 1 m=70 
717 718 1 m=68 
731 732 1 m=68 
733 734 1 m=70 
741 742 1 m=69 
743 744 1 m=68 
745 746 1 m=65 
747 748 1 m=66 
835 838 1 1=1, 001 
859 862 1 1=1, 001 
820 1=1, 001 
871 1=1, 001 
867 868 1 1=1, 001 
998 999 1 m=72 
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Truss Tl Hangars 44 and 45 Retrofit: Knee Braces 
Maximum Wind 

CSI  /  SAP90  -  -  FINITE  ELEMENT  ANALYSIS  OF  STRUCTURES  PAGE   22 
SAP90_FILE:tl-44k/SAPSTL_FILE:asd.STL 

Truss Tl Hangars 44 and 45 with Knee braces 

AISC SPECIFICATIONS, ASD 1989 
AXIAL LOAD & BIAXIAL MOMENT INTERACTION STRESS CHECK 

ELEM  SECTION  CHK  STRESS = AXL + B33 + B22  STATION COMBO  AISC SECTION 
ID TYPE TYPE RATIO LOCATION NO EQUATION    TYPE 

{in} 
501 T NON-COM 

(T) .611 .217 .394 .000 80.02 4 (H2-1 
502 T NON-COM 

(T) .791 .217 .574 .000 80.02 4 (H2-1 
503 T NON-COM 

(T) 1.035 .440 .595 .000 80.02 4 (H2-1 
504 T NON-COM 

(T) 1.034 .440 .595 .000 .00 4 (H2-1 
505 T NON-COM 

(T) 1.110 .601 .509 .000 80.02 4 (H2-1 
506 T NON-COM 

(T) 1.110 .600 .509 .000 .00 4 (H2-1 
507 T NON-COM 

(T) 1.131 .690 .442 .000 80.02 4 (H2-1 
508 T NON-COM 

(T) 1.131 .689 .442 .000 .00 4 (H2-1 
509 T NON-COM 

(T) 1.023 .717 .306 .000 80.02 4 (H2-1 
510 T NON-COM 

(T) 1.023 .716 .306 .000 .00 4 (H2-1 
511 T NON-COM 

(T) .890 .680 .209 .000 80.02 4 (H2-1 
512 T NON-COM 

(T) .890 .680 .209 .000 .00 4 (H2-1 
513 T NON-COM 

(T) 1.040 .677 .363 .000 80.02 4 (H2-1 
514 T NON-COM 

(T) 1.040 .677 .363 .000 .00 4 (H2-1 
515 T NON-COM 

(T) 1.121 .579 .542 .000 80.02 4 (H2-1 
516 T NON-COM 

(T) 1.121 .578 .542 .000 .00 4 (H2-1) 
517 T NON-COM 

(T) 1.018 .427 .591 .000 80.02 4 (H2-1) 
518 T NON-COM 

(T) 1.018 .426 .591 .000 .00 4 (H2-1) 
519 T NON-COM 

(T) .816 .226 .590 .000 80.02 4 (H2-1) 
520 T NON-COM 

(T) .816 .226 .590 .000 .00 4 (H2-1) 
521 T NON-COM 

(C) .679 .029 .649 .000 80.02 4 (HI-3) 
522 T NON-COM 

(C) .708 .030 .677 .000 80.02 4 (Hl-3) 
523 T NON-COM 

(C) 1.059 .350 .709 .000 .00 4 (Hl-1) 
524 T NON-COM 

(C) .830 .350 .479 .000 .00 4 (Hl-1) 
525 T NON-COM 
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(C) .830      .351      .478 ,000 80.02 (Hl-1) 
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SAP90_FILE:tl-44k/SAPSTL_FILE:asd.STL 

Truss Tl Hangars 44 and 45 with Knee braces 

AISC SPECIFICATIONS, ASD 1989 
AXIAL LOAD & BIAXIAL MOMENT INTERACTION STRESS CHECK 

ELEM  SECTION  CHK  STRESS = AXL + B33 + B22  STATION COMBO  AISC     SECTION 
ID  TYPE    TYPE   RATIO LOCATION    NO  EQUATION    TYPE 

{in} 
526 T NON-COM 

(C) 1.058 .351 .707 .000 80.02 4 (Hl-1) 
527 T NON-COM 

(C) .708 .032 .675 .000 .00 4 (Hl-3) 
528 T NON-COM 

(C) .679 .032 .647 .000 .00 4 (Hl-3) 
529 T NON-COM 

(T) .811 .223 .588 .000 80.02 4 (H2-1) 
530 T NON-COM 

(T) .811 .223 .588 .000 .00 4 (H2-1) 

531 T NON-COM 
(T) 1.011 .423 .588 .000 80.02 4 (H2-1) 

532 T NON-COM 
(T) 1.012 .423 .588 .000 .00 4 (H2-1) 

533 T NON-COM 
(T) 1.113 .574 .539 .000 80.02 4 (H2-1) 

534 T NON-COM 
(T) 1.113 .574 .539 .000 .00 4 (H2-1) 

535 T NON-COM 
(T) 1.032 .671 .360 .000 80.02 4 (H2-1) 

536 T NON-COM 
(T) 1.032 .671 .360 .000 .00 4 (H2-1) 

537 T NON-COM 
(T) .884 .674 .210 .000 80.02 4 (H2-1) 

538 T NON-COM 
(T) .884 .674 .210 .000 .00 4 (H2-1) 

539 T NON-COM 
(T) 1.016 .709 .307 .000 80.02 4 (H2-1) 

540 T NON-COM 
(T) 1.017 .710 .307 .000 .00 4 (H2-1) 

541 T NON-COM 
(C) .524 .316 .209 .000 80.02 1 (Hl-1) 
(T) 1.124 .681 .443 .000 80.02 4 (H2-1) 

542 T NON-COM 
(C) .525 .316 .209 .000 .00 1 (Hl-1) 
(T) 1.124 .681 .443 .000 .00 4 (H2-1) 

543 T NON-COM 
(T) 1.101 .591 .510 .000 80.02 4 (H2-1) 

544 T NON-COM 
(T) 1.101 .591 .510 .000 .00 4 (H2-1) 

545 T NON-COM 
(T) 1.024 .429 .595 .000 80.02 4 (H2-1) 

546 T NON-COM 
(T) 1.025 .429 .595 .000 .00 4 (H2-1) 

547 T NON-COM 
(T) .785 .205 .580 .000 .00 4 (H2-1) 

548 T NON-COM 
(T) .587 .205 .382 .000 .00 4 (H2-1) 

553 G NON-COM 
(C) .683 .557 .125 .000 160.00 2 (Hl-1) 
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SAP9 0. _FILE:tl- 44k/SAPSTL_FILE:asd.STL 

Truss Tl Hangars 44 and 45 with Knee braces 

AISC SPECIFICATIONS, ASD 1989 
AXIAL LOAD & BIAXIAL MOMENT INTERACTION STRESS CHECK 

ELEM SECTION CHK STRESS = AXL + B33 + B22 STATION COMBO AISC SECTION 

ID TYPE TYPE RATIO LOCATION NO EQUATION    TYPE 
{in} 

554 G NON-COM 

(C) 1.107 .821 .286 .000 160.00 4 (Hl-1) 

555 T NON-COM 

(C) .982 .776 .206 .000 .00 4 (Hl-1) 

556 T NON-COM 

(C) 1.068 .817 .251 .000 160.00 4 (Hl-1) 

557 T NON-COM 

(C) .771 .590 .181 .000 160.00 4 (Hl-1) 

561 G NON-COM 

(C) .564 .473 .091 .000 160.00 1 (Hl-1 

(T) .935 .861 .074 .000 .00 4 (H2-1 

562 G NON-COM 

(C) .816 .696 .120 .000 .00 1 (Hl-1 

(T) 1.459 1.397 .063 .000 80.00 4 (H2-1 

563 G NON-COM 

(C) .827 .696 .130 .000 160.00 1 (Hl-1 

(T) 1.459 1.397 .062 .000 80.00 4 (H2-1 

564 G NON-COM 

(T) .936 .862 .074 .000 160.00 4 (H2-1 

568 T NON-COM 

(C) .760 .581 .178 .000 .00 4 (Hl-1 

569 T NON-COM 

(C) 1.049 .805 .245 .000 .00 4 (Hl-1 

570 T NON-COM 

(C) .963 .762 .202 .000 160.00 4 (Hl-1 

571 G NON-COM 

(C) 1.075 .799 .276 .000 .00 4 (Hl-1 

572 G NON-COM 

(C) .580 .438 .142 .000 160.00 4 (Hl-1 

577 G NON-COM 

(C) .867 .867 .000 .000 .00 5 (Hl-1 

(T) .747 .747 .000 .000 .00 4 (H2-1 

578 G kl/r > 200 NON-COM 

(C) 1.213 1.213 .000 .000 .00 5 (Hl-1 

(T) .561 .561 .000 .000 .00 4 (H2-1 

579 G ] kl/r > 200 NON-COM 

(C) 1.046 1.046 .000 .000 .00 5 (Hl-1 

580 G ] kl/r > 200 NON-COM 

(C) .619 .619 .000 .000 .00 5 (Hl-1 

581 G ] kl/r > 200 NON-COM 

582 G kl/r > 200 NON-COM 

583 G kl/r > 200 NON-COM 

(C) 1.099 1.099 .000 .000 .00 5 (Hl-1 

584 G kl/r > 200 NON-COM 

(C) 1.816 1.816 .000 .000 .00 5 (Hl-1 

(T) .573 .573 .000 .000 .00 4 (H2-1 

585 G kl/r > 200 NON-COM 

(C) 1.680 1.680 .000 .000 .00 5 (Hl-1 

(T) .722 .722 .000 .000 .00 4 (H2-1 
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SAP9 0_FILE:11-44k/SAPSTL_FILE:asd.STL 

Truss Tl Hangars 44 and 45 with Knee braces 

AISC SPECIFICATIONS, ASD 1989 
AXIAL LOAD & BIAXIAL MOMENT INTERACTION STRESS CHECK 

ELEM  SECTION  CHK  STRESS = AXL + B33 + B22  STATION COMBO  AISC     SECTION 
ID TYPE TYPE RATIO LOCATION 

{in} 
NO EQUAT EON    TYPE 

586 G kl/r > 200 NON-COM 
(C) 1.558 1.558 .000 .000 .00 5 (Hl-1 
(T) .689  .689 .000 .000 .00 4 (H2-1 

587 G kl/r > 200 NON-COM 
(C) 1.553 1.553 .000 .000 .00 5 (Hl-1 
(T) .817  .817 .000 .000 .00 4 (H2-1 

588 W14X61 COMPACT 
(T) .705  .705 .000 .000 200.00 4 (H2-1 

589 G NON-COM 
(C) 1.650 1.650 .000 .000 .00 1 (Hl-1 
(T) .815  .815 .000 .000 .00 4 (H2-1 

590 G kl/r > 200 NON-COM 
(C) 1.531 1.531 .000 .000 .00 1 (Hl-1 
(T) .686  .686 .000 .000 .00 4 (H2-1 

591 G kl/r > 200 NON-COM 
(C) 1.702 1.702 .000 .000 .00 1 (Hl-1 
(T) .719  .719 .000 .000 .00 4 (H2-1-) 

592 G kl/r > 200 NON-COM 
(C) 1.590 1.590 .000 .000 .00 1 (Hl-1] 
(T) .570  .570 .000 .000 .00 4 (H2-1] 

593 G kl/r > 200 NON-COM 
(C) .933  .933 .000 .000 .00 1 (Hl-1 

594 G kl/r > 200 NON-COM 

595 G kl/r > 200 NON-COM 
596 G kl/r > 200 NON-COM 

(C) .843  .843 .000 .000 .00 1 (Hl-1) 
597 G kl/r > 200 NON-COM 

(C) 1.550 1.550 .000 .000 .00 1 (Hl-1) 
598 G kl/r > 200 NON-COM 

(C) 1.591 1.591 .000 .000 .00 1 (Hl-1) 
(T) .564  .564 .000 .000 .00 4 (H2-1) 

599 G NON-COM 
(C) 1.202 1.202 .000 .000 .00 1 (Hl-1) 
(T) .750  .750 .000 .000 .00 4 (H2-1) 

701 T NON-COM 
(C) 1.075  .970 .106 .000 113.14 4 (Hl-1) 

702 T NON-COM 
(C) 1.026  .925 .101 .000 .00 4 (Hl-1) 

703 T NON-COM 
(C) 1.807 1.620 .187 .000 114.32 4 (Hl-1) 

704 T NON-COM 
(C) 1.789 1.605 .184 .000 .00 4 (Hl-1) 

705 T fa > Fe NON-COM 
706 T fa > Fe NON-COM 
707 T fa > Fe NON-COM 
708 T fa > Fe ' NON-COM 
709 2L3X2X5/16-3 NON-COM 

(C) .747  .572 .175 .000 117.95 4 (Hl-1) 
710 2L3X2X5/16-3 NON-COM 

(C) .528  .396 .132 .000 .00 4 (Hl-1) 
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SAP90_FILE:tl-44k/SAPSTL_FILE:asd.STL 

Truss Tl Hangars 44 and 45 with Knee braces 

AISC SPECIFICATIONS, ASD 1989 
AXIAL LOAD & BIAXIAL MOMENT INTERACTION STRESS CHECK 

ELEM  SECTION  CHK 
ID  TYPE    TYPE 

STRESS = AXL + B33 + 
RATIO 

B22  STATION COMBO 
LOCATION    NO 

{in} 

AISC     SECTION 
EQUATION    TYPE 

713 T NON- COM 

(C) 1 097 797 .300 .000 00 4 (Hl- 1) 

714 T NON- COM 

(C) 1 228 875 .353 .000 121. 67 4 (Hl- 1) 

715 T fa > Fe NON- COM 

716 T fa > Fe NON- COM 

717 T fa > Fe NON- COM 

718 T fa > Fe NON- COM 

719 T fa > Fe NON- COM 

720 T fa > Fe NON- COM 

721 T fa > Fe NON- COM 

722 T fa > Fe NON- COM 

723 T fa > Fe NON- COM 

724 T fa > Fe NON- COM 

725 T fa > Fe NON- COM 

726 T fa > Fe NON COM 

727 T fa > Fe NON- COM 

728 T fa > Fe NON COM 

729 T fa > Fe NON COM 

730 T fa > Fe NON COM 

731 T fa > Fe NON COM 

732 T fa > Fe NON COM 

733 T fa > Fe NON COM 

734 T fa > Fe NON -COM 

735 T NON -COM 

(C) 1 210 .866 .344 .000 121 67 4 (Hl 1) 

736 T NON -COM 

(C) 1 .080 .788 .293 .000 00 4 (HI •1) 

739 2L3X2X5/16-3 NON -COM 

(C) .552 .416 .136 .000 .00 4 (HI •1) 

740 2L3X2X5/16-3 NON -COM 

(C) .773 .591 .182 .000 117 .95 4 (HI •1) 

741 T fa > Fe NON -COM 

742 T fa > Fe NON -COM 

743 T fa > Fe NON -COM 

744 T fa > Fe NON -COM 

745 T NON -COM 

(C) 1 .799 1 .613 .186 .000 .00 4 (HI -1) 

(T) .508 .491 .018 .000 57 .16 1 (H2 ■1) 

746 T NON -COM 

(C) 1 .817 1 .628 .189 .000 114 .32 4 (HI -1) 

747 T NON -COM 

(C) .952 .859 .093 .000 .00 4 (HI -1) 

748 T NON -COM 

(C) 1 .001 .904 .097 .000 113 .14 4 (HI -1) 

820 W18X76 COMPACT 

(C) 1 .004 .083 .921 .000 289 .00 5 (HI -3) 

(T) 1 .330 .174 1 .156 .000 289 .00 2 (H2 -1) 
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Truss Tl Hangars 44 and 45 with Knee braces 

AISC SPECIFICATIONS, ASD 1989 
AXIAL LOAD & BIAXIAL MOMENT INTERACTION STRESS CHECK 

ELEM  SECTION  CHK  STRESS = AXL + B33 + B22  STATION COMBO  AISC     SECTION 
ID TYPE TYPE RATIO LOCATION NO EQUATION   TYPE 

{in} 
823 W18X76 COMPACT 

(C) .895 .021 .874 .000 .00 5 (Hl-3 
(T) 1.200 .101 1.099 .000 .00 2 (H2-1 

835 W18X46 COMPACT 
(C) .529 .013 .516 .000 .00 2 (Hl-3 

838 W18X46 COMPACT 
(C) .523 .013 .510 .000 78.00 2 (Hl-3 

859 W24X68 COMPACT 
(C) 1.381 .017 1.363 .000 .00 5 (Hl-3 
(T) 1.288 .057 1.230 .000 .00 6 (H2-1 

860 W24X68 COMPACT 
(C) .746 .033 .713 .000 .00 1 (Hl-3 
(T) .571 .057 .514 .000 .00 6 (H2-1 

861 W24X68 COMPACT 
(C) .628 .017 .610 .000 78.00 5 (Hl-3 
(T) .532 .057 .475 .000 78.00 6 (H2-1 

862 W24X68 COMPACT 
(C) 1.252 .033 1.219 .000 78.00 1 (Hl-3 
(T) 1.054 .046 1.009 .000 78.00 2 (H2-1] 

867 W18X65 COMPACT 
(C) 1.560 .117 1.443 .000 180.50 1 (Hl-3) 
(T) 1.199 .015 1.184 .000 180.50 6 (H2-1) 

871 W18X76 COMPACT 
(C) 1.404 .142 1.263 .000 180.50 5 (Hl-3) 
(T) 1.077 .102 .976 .000 180.50 6 (H2-1) 

872 W18X76 COMPACT 
(C) 1.014 .120 .894 .000 108.50 1 (Hl-3) 
(T) 1.219 .181 1.038 .000 108.50 6 (H2-1) 

873 W18X76 COMPACT 
(T) .568 .079 .489 .000 .00 6 (H2-1) 

874 W18X76 COMPACT 
(C) .871 .021 .850 .000 .00 1 (Hl-3) 
(T) 1.062 .077 .985 .000 .00 6 (H2-1) 

998 G NON-COM 
(C) .707 .198 .508 .000 .00 5 (Hl-1) 
(T) .762 .205 .557 .000 .00 2 (H2-1) 

999 G NON-COM 
(C) .838 .315 .523 .000 .00 1 (Hl-1) 
(T) .800 .289 .511 .000 .00 6 (H2-1) 
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Truss Tl Hangars 43 and 47    Knee Braces Average Wind 
c 
C   SAP90   INPUT 
c 

system 
L=1C 
C 
C 
c 
joints 
C Truss  Joints  Tl 
501 x=0         z=0 y= 240 

549 x=3840   z=0 y= 240  g=501,549,2 

551 x=0         z=160 y= 240 

575 x=1920   z=200 y= 240  g=551,575,1 

599 x=3840   z=160 y= 240   g=575,599,1 

602 x=80       z=80 
612 x=880     z=88.333 g=602,612,2 

614 x=1040   z=91.6667 y= 240 

624 x=1840   z=100 y= 240   g=614,624,2 

626 x=2000   z==100 y= 240 
636 x=2800   z=91.6667 y= 240   g=626,636,2 

638 x=2960   z=88.3333 y= 240 
648 x=3760   z=80 y= 240   g=638,648,2 

C Bracing  Frame Joints Tl 
653 x=-312   z=-43 y= 240 
657 x=0          z=-43 y= 240 g=653,657,1 

659 x=-312   z=-203.5 y= 240 
663 x=0          z=-203.5 y= 240 g=659,663,1 

665 x=-312   z=-384 y= 240 
667 x=0          z=-384 y= 240 
674 x=3840   z=-43 y= 240 
678 x=4152   z=-43 y= 240 g=674,678,l 

679 x=3840   z=-203.5 y= 240 
683 x=4152   z=-203.5 y= =240 g==679,683,1 

685 x=3840   z=-384 y= •240 
686 x=4152   z=-384 y= =240 
998 x=0          z=-95 y= =240 
999 x=3840   z=-95 y= =240 

restraints 
665 r=l,1,1,0,0,0 
667 r=l,1,1,0,0,0 
685 r=l,1,1,0,0,0 
686 r=l,1,1,0,0,0 
525 r=0,1,1,0,0,0 
501 523   2   r=0,1,0,0, o,c ) 
527 549   2   r=0,1,0,0, o,c ) 
551 599   1   r=0,1,0,0, o,c ) 
653 657   1   r=0,1,0,0, o,c ) 
659 663   1   r=0,1,0,0, o,c ) 
674 678   1   r=0,1,0,0, o,c ) 
679 683   1   r=0,1,0,0, o,c ) 

frame 
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nm=57 nl=13 z=-l,0,0,0 ,0,0,0,0,0,0 
1  sh=wl8x76 w=.006333  E=29000 
2  sh=218x6xl/2-3 w=.0038333 
3  sh=216x6x3/8-3 w=.00248333 
4  sh=213x3.5x5/16-3 w=.0011 
5  sh=213x3xl/4-3 w=.00081667 
6  sh=216x3.5x5/16-3 w=.0016333 
7  sh=213x3x5/16-3 w=.00101667 
8  sh=2L3.5X2.5X5/16-3 w=.001008333 
9  sh=213x2.5xl/4-3 w=.00075 
10 sh=213x2x5/16-3 w=.0008333 
11 sh=216x6xl/2-3 w=.0030667 
12 sh=218x6xl/2-3 w=.0038333 
13 sh=214x3x5/16-3 w=.0012 
14 sh=216x4x3/8-3 w=.00205 
15 sh=215x3xl/4-3 w=.0011 
16 sh=215x3.5x5/16-3 w=.00145 
17 sh=wl8x65 w=.00541667 
18 sh=w24x68 w=.005667 
19 sh=wl8x46 w=.0038333 
20 sh=wl8x65 w=.00541667 
21 sh=216x6x5/8-3 w=.0040333 
22 sh=213x2.5xl/4-3 w=.00075 
23 Sh=w8xl8 w=.0015 
24 sh=wl2x22 w=.0018333 
25 Sh=wl0x22 w=.0018333 
26 sh=wl4x30 w=.0025 
27 sh=w8x31 w=.00258333 
28 sh=wl2x26 w=.0021667 
29 sh=wl0xl2 w=.001 
30 sh=wl0x22 w=.0018333 
31 sh=14x3xl/4 w=.00048333 
32 sh=13.5x2.5x1/4 w=.000408333 
33 sh=215x3.5x3/8-3 w=.0017333 
34 sh=wl4x90 w=.0075 
35 sh=wl4xl45 w=.01208333 
36 sh=w33x201 w=.01675 
37 sh=217x4xl/2 w=.00298 
38 sh=wl4x74 w=.0061667 
39 sh=wl4x43 w=.00358333 
40 sh=215x3x5/16 w=.0013667 
41 sh=sl2x50 w=.0041667 
42 sh=wl4x61 w=.00508333 
43 sh=w6xl6 w=.001333 
44 sh=213x2.5x1/4-3 w=.00075 
45 sh=mcl2x31 w=.00258333 
46 sh=mcl2x31 w=.00258333 
47 sh=mcl2x31 w=.00258333 
48 sh=216x3.5x3/8-3 w=.00195 
49 sh=215x3x5/16-3 w=.0013667 
50 sh=215x5x3/8 w=.00205 
51 sh=13x2.5x1/4 w=.000375 
52 sh=13x2xl/4 w=.000341667 
53 sh=wl4x30 w=.0025 
54 sh=215x3.5x5/16-3 w=.00145 
55 sh=wl4x34 w=.0028333 
56 sh=14x3x5/16 w=.0006 
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57 sh=218x8xl/2 
C     Live Load on braced frames 
1 wg=0,0,-.1667     :100psf---Tl 
C     Slab load on braced frames 
2 wg=0,0,-.08333    :150pcfx4 in. ---Tl 
C      Roof Dead Loads 
3 wg=0,0,-.005 
C      Roof Live Loads 
4 wg=0,0,-.033333 
C      Wind Span Loads 
5 wg=.09667,0,0 
6 wg=.101667,0,0 
7 wg=.006667,0,0 
8 wg=-.02333,0,0 
9 wg=.12,0,0 
10 wg=-.03,0,0 
11 wg=.03,0,0 
12 wg=-.14333,0,0 
13 wg=.14333,0,0 
C        Truss Elements Tl-b 
588  525  575  m=42 lp=2,0 
C Bottom Chord (3 axis   +Y) 
551 501  503  m=3  lp=-2,0  lr=l,0,0,0,0,0 
552 503  505  m=3  lp=-2,0 
553 505  507  m=3  lp=-2,0 
554 507  509  m=3  lp=-2,0 
555 509  511  m=ll lp=-2,0 
556 511  513  m=ll lp=-2,0 
557 513  515  m=ll lp=-2,0 
558 515  517  m=ll lp=-2,0 
559 517  519  m=3  lp=-2,0 
560 519  521  m=3  lp=-2,0 
561 521  523  m=3  lp=-2,0 
562 523  525  m=3  lp=-2,0  lr=0,1,0,0,0,0 
563 525  527  m=3  lp=-2,0  lr=l,0,0,0,0,0 
564 527  529  m=3  lp=-2,0 
565 529  531  m=3  lp=-2,0 
566 531  533  m=3  lp=-2,0 
567 533  535  m=ll lp=-2,0 
568 535  537  m=ll lp=-2,0 
569 537  539  m=ll lp=-2,0 
570 539  541  m=ll lp=-2,0 
571 541  543  m=3  lp=-2,0 
572 543  545  m=3  lp=-2,0 
573 545  547  m=3  lp=-2,0 
574 547 549 m=3 lp=-2,0 lr=0,1,0,0,0,0 
C Main Diagonal Bottom Section 
702 602 503 m=4 lp=2,0 lr=0,1,0,0,0,0 
704 604 505 m=7 lp=2,0 lr=0,1,0,0,0,0 
706 606 507 m=8 lp=2,0 lr=0,1,0,0,0,0 
708 608 509 m=9 lp=2,0 lr=0,1,0,0,0,0 
710  610  511  m=10 lp=2,0      lr=0,1,0,0,0,0 
712 612  513  m=13 lp=2,0      lr=0,1,0,0,0,0 
713 614 513 m=13 lp=-2,0 lr=0,1,0,0,0,0 
715 616 515 m=10 lp=-2,0 lr=0,1,0,0,0,0 
717 618 517 m=8 lp=-2,0 lr=0,1,0,0,0,0 
719  620  519  m=13 lp=-2,0     lr=0,1,0,0,0,0 
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721 622 521 m-15 lp=-2,0 lr=0,1,0,0,0,0 
723 624 523 m=16 lp=-2,0 lr=0,1,0,0,0,0 
726 626 527 m=16 lp=2,0 lr=0,1,0,0,0,0 
728 628 529 m=15 .lp=2,0 lr=0,1,0,0,0,0 
730 630 531 m=13 lp=2,0 lr=0,1,0,0,0,0 
732 632 533 m=8 lp=2,0 lr=0,1,0,0,0,0 
734 634 535 m=10 lp=2,0 lr=0,1,0,0,0,0 
736 636 537 m=13 lp=2,0 lr=0,1,0,0,0,0 
737 638 537 m=13 lp=-2,0 lr=0,1,0,0,0,0 
739 640 539 m=10 lp=-2,0 lr=0,1,0,0,0,0 
741 642 541 m=9 lp=-2,0 lr=0,1,0,0,0,0 
743 644 543 m=8 lp=- 2,0 lr=0,1,0,0,0,0 
745 646 545 m=7 lp=-2,0 lr=0,1,0,0,0,0 
747 648 547 m=4 lp=-2,0 lr=0,1,0,0,0,0 
C Main Diagonal Top section 
701 551 602 m=4 lp=2,0 lr=l,0,0,0,0,0 
703 553 604 m=7 lp=2,0 • lr=l,0,0,0,0,0 
705 555 606 m=8 lp=2,0 lr=l,0,0,0,0,0 
707 557 608 m=9 lp=2,0 lr=l,0,0,0,0,0 
709 559 610 m=10 lp=2,0 lr=l,0,0,0,0,0 
711 561 612 m=13 lp=2,0 lr=l,0,0,0,0,0 
714 565 614 m=13 lp=-2,0 lr=l,0,0,0,0,0 
716 567 616 m=10 lp=-2,0 lr=l,0,0,0,0,0 
718 569 618 m=8 lp=-2,0 lr=l,0,0,0,0,0 
720 571 620 m=13 lp=-2,0 lr=l,0,0,0,0,0 
722 573 622 m=15 lp=-2,0 lr=l,0,0,0,0,0 
724 575 624 m=16 lp=-2,0 lr=l,0,0,0,0,0 
725 575 626 m=16 lp=2,0 lr=l,0,0,0,0,0 
727 577 628 m=15 lp=2,0 lr=l,0,0,0,0,0 
729 579 630 m=13 lp=2,0 lr=l,0,0,0,0,0 
731 581 632 m=8 lp=2,0 lr=l,0,0,0,0,0 
733 583 634 m=10 lp=2,0 lr=l,0,0,0,0,0 
735 585 636 m=13 lp=2,0 lr=l,0,0,0,0,0 
738 589 638 m=13 lp=-2,0 lr=l,0,0,0,0,0 
740 591 640 m=10 lp=-2,0 lr=l,0,0,0,0,0 
742 593 642 m=9 lp=-2,0 lr=l,0,0,0,0,0 
744 595 644 m=8 lp=- 2,0 lr=l,0,0,0,0,0 
746 597 646 m=7 lp=-2,0 lr=l,0,0,0,0,0 
748 599 648 m=4 lp=-2,0 lr=l,0,0,0,0,0 
C Diagonal Brace 
626 553 602 m=5 lp=2,0 lr=l,1,0,0,0,0 
627 555 604 m=5 lp=2,0 lr=l,1,0,0,0,0 
628 557 606 m=5 lp=2,0 lr=l,1,0,0,0,0 
629 559 608 m=5 lp=2,0 lr=l,1,0,0,0,0 
630 561 610 m=5 lp=2,0 lr=l,1,0,0,0,0 
631 563 612 m=5 lp=2,0 lr=l,1,0,0,0,0 
632 563 614 m=5 lp=-2,0 lr=l,1,0,0,0,0 
633 565 616 m=5 lp=-2,0 lr=l,1,0,0,0,0 
634 567 618 m=5 lp=-2,0 lr=l,1,0,0,0,0 
635 569 620 m=5 lp=-2,0 lr=l,1,0,0,0,0 
636 571 622 m=5 lp=-2,0 lr=l,1,0,0,0,0 
637 573 624 m=5 lp=-2,0 lr=l,1,0,0,0,0 
638 577 626 m=5 lp=2,0 lr=l,1,0,0,0,0 
639 579 628 m=5 lp=2,0 lr=l,1,0,0,0,0 
640 581 630 m=5 lp=2,0 lr=l,1,0,0,0,0 
641 583 632 m=5 lp=2,0 lr=l,1,0,0,0,0 
642 585 634 m=5 lp=2,0 lr=l,1,0,0,0,0 
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643 587 636 m=5 lp=2,0 lr=l,1,0,0,0,0 
644 587 638 m=5 lp=-2,0 lr=l,1,0,0,0,0 
645 589 640 m=5 lp=-2,0 lr=l,1,0,0,0,0 
646 591 642 m=5 lp=-2,0 lr=l,1,0,0,0,0 
647 593 644 m=5 lp=-2,0 lr=l,1,0,0,0,0 
648 595 646 m=5 lp=-2,0 lr=l,1,0,0,0,0 
649 597 648 m=5 lp=-2,0 lr=l,1,0,0,0,0 
C Vertical Brace 
601 602 552 m=5 lp=2,0 lr=l,1,0,0,0,0 
602 604 554 m=5 lp=2,0 lr=l,1,0,0,0,0 
603 606 556 m=5 lp=2,0 lr=l,1,0,0,0,0 
604 608 558 m=5 lp=2,0 lr=l,1,0,0,0,0 
605 610 560 m=5 lp=2,0 lr=l,1,0,0,0,0 
606 612 562 m=5 lp=2,0 lr=l,1,0,0,0,0 
607 614 564 m=5 lp=2,0 lr=l,1,0,0,0,0 
608 616 566 m=5 lp=2,0 lr=l,1,0,0,0,0 
609 618 568 m=5 lp=2,0 lr=l,1,0,0,0,0 
610 620 570 m=5 lp=2,0 lr=l,1,0,0,0,0 
611 622 572 m=5 lp=2,0 lr=l,1,0,0,0,0 
612 624 574 m=5 lp=2,0 lr=l,1,0,0,0,0 
613 626 576 m=5 lp=-2,0 lr=l,1,0,0,0,0 
614 628 578 m=5 lp=-2,0 lr=l,1,0,0,0,0 
615 630 580 m=5 lp=-2,0 lr=l,1,0,0,0,0 
616 632 582 m=5 lp=-2,0 lr=l,1,0,0,0,0 
617 634 584 m=5 lp=-2,0 lr=l,1,0,0,0,0 
618 636 586 m=5 lp=-2,0 lr=l,1,0,0,0,0 
619 638 588 m=5 lp=-2,0 lr=l,1,0,0,0,0 
620 640 590 m=5 lp=-2,0 lr=l,1,0,0,0,0 
621 642 592 m=5 lp=-2,0 lr=l,1,0,0,0,0 
622 644 594 m=5 lp=-2,0 lr=l,1,0,0,0,0 
623 646 596 m=5 lp=-2,0 lr=l,1,0,0,0,0 
624 648 598 m=5 lp=-2,0 lr=l,1,0,0,0,0 
C Top Chord (3 axis  ) 
501 551 552 m=2 lp=2,0 lr=l,0,0,0,0,0 
502 552 553 m=2 lp=2,0 
503 553 554 m=2 lp=2,0 
504 554 555 m=2 lp=2,0 
505 555 556 m=2 lp=2,0 
506 556 557 m=2 lp=2,0 
507 557 558 m=2 lp=2,0 
508 558 559 m=2 lp=2,0 
509 559 560 m=12 lp=2,0 
510 560 561 m=12 lp=2,0 
511 561 562 m=12 lp=2,0 
512 562 563 m=12 lp=2,0 
513 563 564 m=12 lp=2,0 
514 564 565 m=12 lp=2,0 
515 565 566 m=12 lp=2,0 
516 566 567 m=12 lp=2,0 
517 567 568 m=2 lp=2,0 
518 568 569 m=2 lp=2,0 
519 569 570 m=2 lp=2,0 
520 570 571 m=2 lp=2,0 
521 571 572 m=2 lp=2,0 
522 572 573 m=2 lp=2,0 
523 573 574 m=2 lp=2,0 
524 574 575 m=2 lp=2,0 lr=0,1,0,0,0,0 
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525 575 576 m=2 lp=2,0 lr=l,0,0,0,0,0 
526 576 577 m=2 lp=2,0 
527 577 578 m=2 lp=2,0 
528 578 579 m=2 lp=2,0 
529 579 580 m=2 lp=2,0 
530 580 581 m=2 lp=2#0 
531 581 582 m=2 lp=2,0 
532 582 583 m=2 lp=2,0 
533 583 584 m=12 lp=2,0 
534 584 585 m=12 lp=2,0 
535 585 586 m=12 lp=2,0 
536 586 587 m=12 lp=2,0 
537 587 588 m=12 lp=2,0 
538 588 589 m=12 lp=2,0 
539 589 590 m=12 lp=2,0 
540 590 591 m=12 lp=2,0 
541 591 592 m=2 lp=2,0 
542 592 593 m=2 lp=2,0 
543 593 594 m=2 lp=2,0 
544 594 595 m=2 lp=2,0 
545 595 596 m=2 lp=2,0 
546 596 597 m=2 lp=2,0 
547 597 598 m=2 lp=2,0 
548 598 599 m=2 lp=2,0 lr=0,l,0,0,0,0 
C South Vertical Member 
576 501 551 m=l lp=2,0 nsl=0,0,6,8,0,0,0,10,12,0 \ 

lr=l,1,0,0,0,0 
577 503 553 m=6 lp=2,0 lr=l,1,0,0,0,0 
578 505 555 m=6 lp=2,0 lr=l,1,0,0,0,0 
579 507 557 m=6 lp=2,0 lr=l,1,0,0,0,0 
580 509 559 m=6 lp=2,0 lr=l,1,0,0,0,0 

•  581 511 561 m=6 lp=2,0 lr=l,1,0,0,0,0 
582 513 563 m=6 lp=2,0 lr=l,1,0,0,0,0 
583 515 565 m=6 lp=2,0 lr=l,1,0,0,0,0 
584 517 567 m=6 lp=2,0 lr=l,1,0,0,0,0 
585 519 569 m=6 lp=2,0 lr=l,1,0,0,0,0 
586 521 571 m=14 lp=2,0 lr=l,1,0,0,0,0 
587 523 573 m=14 lp=2,0 lr=l,1,0,0,0,0 
589 527 577 m=14 lp=-2,0 lr=l,1,0,0,0,0 
590 529 579 m=14 lp=-2,0 lr=l,1,0,0,0,0 
591 531 581 m=6 lp=-2,0 lr=l,1,0,0,0,0 
592 533 583 m=6 lp=-2,0 lr=l,1,0,0,0,0 
593 535 585 m=6 lp=-2,0 lr=l,1,0,0,0,0 
594 537 587 m=6 lp=-2,0 lr=l,1,0,0,0,0 
;595 539 589 m=6 lp=-2,0 lr=l,1,0,0,0,0 
596 541 591 m=6 lp=-2,0 lr=l,1,0,0,0,0 
597 543 593 m=6 lp=-2,0 lr=l,1,0,0,0,0 
598 545- 595 m=6 lp=-2,0 lr=l,1,0,0,0,0 
599 547 597 m=6 lp=-2,0 lr=l,1,0,0,0,0 
600 549 599 m=l lp=2,0 nsl=0,0,7,9,0,0,0,11,13,0 \ 

lr=l,1,0,0,0,0 
C Bracing Frame Elements 
805 653 654 m=19 lp=2,0 nsl=3,0,0,0,0,4,0,0,0,0 
806 654 655 m=19 lp=2 ,• 0 nsl=3,0,0,0,0,4,0,0,0,0 
807 655 656 m=19 lp=2,0 nsl=3,0,0,0,0,4,0,0,0,0 
808 656 657 m=19 lp=2,0 nsl=3,0,0,0,0,4,0,0/0,0 
809 659 660 m=18 lp=2,0 nsl=2,1,0,0,0,0,0,0,0,0 
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810 660 661 m=l-8 lp=2,0 

811 661 662 m=18 lp=2,<3 

812 €62 663 m=18 lp=2, ,0 

817 665 659 m=20 lp=2,0 

818 659 653 m=20 lp=2,0 

820 667 663 m=l lp=2,0 

821 663 998 m=l lp=2,0 

823 99 8 657 m=l lp=2,0 

822 657 501 m=l lp=2,0 

835 674 675 m=19 lp=2,0 

836 675 676 m=19 lp=2,0 

837 676 677 m=19 lp=2,0 

838 677 678 m=19 lp=2,0 

859 679 680 m=18 lp=2,0 

860 680 681 m=18 lp=2,0 

861 681 682 m=18 lp=2,0 

862 682 683 m=18 lp=2,0 

867 686 683 m=2 0 lp=2,0 

868 683 678 m=20 lp=2,0 

871 685 679 m=l lp=2,0 

872 679 999 m=l lp=2,0 

874 999 674 m=l lp=2,0 

873 
C 
C 

674 549 m=l lp=2,0 

Knee braces 

998 998 503 m=57 lp=2,0 

999 999 547 m=57 lp=2,0 

loads 
C Dead Loads 
551 599 48 1=1 f=0, 0,-.752 

552 554 1 1=1 f=0, 0,-1.474 

555 1=1 f=0. 0,-1.664 
556 558 1 1=1 f=o, 0,-1.474 
559 1=1 f=o, 0,-1.664 
560 562 1 1=1 f=o, 0,-1.474 
563 1=1 f=0, 0,-1.904 
564 566 1 1=1 f=o. 0,-1.474 
567 1=1 f=0, 0,-1.664 
568 570 1 1=1 f=0. 0,-1.474 
571 1=1 f=0, 0,-1.664 
572 574 1 1=1 f = 0. 0,-1.474 

575 1=1 f = 0, 0,-2.920 

576 578 1 1=1 f=0. 0,-1.474 
579 1=1 f=0, 0,-1.664 
580 582 1 1=1 f=o, 0,-1.474 
583 1=1 f=o, 0,-1.664 
584 586 1 1=1 f=o. 0,-1.474 
587 1 = 1 f = 0, 0,-1.904 

588 590 1 1=1 f=0. 0,-1.474 
591 1=1 f=o, 0,-1.664 
592 594 1 1=1 f=0, 0,-1.474 
595 1=1 f=o, 0,-1.664 
596 598 1 1=1 f=o, 0,-1.474 
551 599 48 1=1 f=0, 0,-.347 
555 559 4 1=1 f=o, 0,-.557 
563 587 24 1=1 f=0, 0,-.322 

nsl=2,l,0,0,0,0,0,0,0,0 
nsl=2,1,0,0,0,0,0,0,0,0 
nsl=2,1,0,0,0,0,0,0,0,0 

nsl=0,0,5,8,0,0,0,10,12,0 
nsl=0,0,5,8,0,0,0,10,12,0 

nsl=0,0,5,8,0,0,0,10,12,0 
nsl=3,0,0,0,0,4,0,0,0,0 
nsl=3,0,0,0,0,4,0,0,0,0 
nsl=3,0,0,0,0,4,0,0,0,0 
nsl=3,0,0,0,0,4,0,0,0,0 
nsl=2,1,0,0,0,0,0,0,0,0 
nsl=2;l,0,0,0,0,0,0,0,0 
nsl=2,1,0,0,0,0,0,0,0,0 
nsl=2,1,0,0,0,0,0,0,0,0 

nsl=0,0,7,9,0,0,0,11,13,0 
nsl=0,0,7,9,0,0,0,11,13,0 

nul=0,0,7,9,0,0,0,11,13,0 
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567 571 4 1=1 f=0,0,-.557 
575 1=1 f=0,0,-.163 
579 583 4 1=1 f=0,0,-.557 
591 595 4 1=1 f=0,0,-.557 
509 517 8 1=1 f=0,0,-.355 
533 541 8 1=1 f=0,0,-.355 
C Live Loads 
501 549 48 1= 2 f=0,0,-1.066 
503 523 2 1= 2 f=0,0,-2.133 
527 547 2 1= 2 f=0,0,-2.133 
C Wind I 
551 1=3 f=4,0,0 
551 1=3 f=0,0,1.73 
552 557 1 1=3 f=0,0,3.47 
558 1=3 f=0,0,1.67 
559 564 1 1=3 f=0,0,1.06 
565 598 1 1=3 f=0,0,-.4 
599 1=3 f=0,0,-.2 
C Wind II 
551 1=4 f=-.9,0,0 
551 1=4 f=0,0,6.27 
552 557 1 1=4 f=0,0,12.53 
558 1 = 4 f=0,0,10.73 
559 564 1 1=4 f=0,0,10.13 
565 598 1 1=4 f=0,0,8.67 
599 1=4 f=0,0,4.33 
C Point Loads 
503 523 2 1= 5 f=0,0,-.5 
527 547 2 1= 5 f=0,0,-.5 
C Roof Live Loads 
551 599 48 1=6 f=0,0,-1.333 
552 598 1 1=6 f=0,0,-2.6667 
C Crane Dead Loads for Down Force 
527 547 20 1=7 f=0,0,-2.6 
529 545 4 1=7 f=0,0,-2.6 
527 547 20 1=7 f=0,0,-.773 
529 545 16 1=7 f=0,0,-1.6 
533 541 8 1=7 f=0,0,-2.134 
505 523 18 1=7 f=0,0,-.552 
511 517 6 1=7 f=0,0,-.960 
C Wind III 
551 1=8 f=0,0,1.93 
552 557 1 1=8 f=0,0,3.87 
558 1=8 f=0,0,3.87 
559 564 1 1=8 f=0,0,3.87 
565 598 1 1=8 f=0,0,3.87 
599 1=8 f=0,0,1.93 
C Wind IV 
551 1=9 f=0,0,6.4 
552 557 1 1=9 f=0,0,12.8 
558 1=9 f=0,0,12.8 
559 564 1 1=9 f=0,0,12.8 
565 598 1 1=9 f=0,0,12.8 
599 1=9 f=0,0,6.4 
C Crane Dead Loads for Uplift 
505 523 6 1=10 f=0,0,-.333 
527 545 6 1=10 f=0,0,-.33 
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Truss  Tl Hangars 43 and 47    Knee Braces Average Wind 

c 
C SAPSTL INPUT 

CONTROL 
IX=0   IT= 1 IL=2,6   10=1,5,7,10   IU=E  IP=0  R=.5,.5 

COMBO 
1   C=1,0, 1, 0,1,0,1,0,0,0 
2   C=1,0, 0, 1,1,0,1,0,0,0 

3   c=l,0. 0, 0,1,0,1,1,0,0 
4   c=l,0. 0, 0,1,0,1,0,1,0 

sections 
57 mn=s sh =t  e=29000  fy=36  t=8,12,.5,l                   : 2L8x6xl/2 

C 
58 mn=s sh =G e=29000  fy=36  a=8.72   i=30.8,59.9   \ 

as=4.5, 4. 5  z=12.7,15.9   t=8.725,12.375                   : 2L6x6x3/8 

59 mn=s sh =g e=29000  fy=36  a=5.74   i=28.0,16.0   \ 

as=2.9^ ,2 .97   z=9.03,8.04       t=9.23,10.8                 : 2L6x3.5x5/16-odd 

60 mn=s sh =g e=29000  fy=36  a=7.22   i=20.2,32.8   \ 

as=3.0, 3. 0  z=11.9,15.4   t=9.13,11.0 2L6x4x3/8-odd 

61 mn=s sh =t   e=29000   fy=36   t=3,4,.25,.5 2L3x2xl/4 

62  mn=s sh = t   e=29000   fy=36   t=3, 7, . 3125, .625" 2L3x3.5x5/16 

63 mn=s sh =t  e=29000   fy=36   t=3,6,.3125,.625 2L3x3x5/15 

64 mn=s sh =t  e=29000   fy=36   t=4,6,.3125,.625 2L4x3x5/16 

65 mn=s sh =t e=29000  fy=36  t=5,6,.3125,.625 2L5x3x5/16 

66 mn=s sh =t  e=29000  fy=36  t=5,7,.3125,.625 2L5x3.5x5/16 

67 mn=s sh =t  e=29000   fy=36   t=6,12,.5,l 2L6x6xl/2 

68  mn=s sh =t  e=29000   fy=36   t=3.5,5,.3125,.625 2L3.5x2.5x5/16 

69  mn=s sh =t  e=29000   fy=36   t=3,5,.3125,.625 :2L3x2.5x5/16 

70  mn=s sh =t  e=29000   fy=36   t=3,4,.3125,.625 :2L3x2x5/16 

71 mn=s sh =g  e=29000   fy=36  a=5.74   i=21.8,10.9   \ 

as=3.75,2 .2   z=9.7,5.46   t=7.98,7.38 :2L6x3.5x5/16 

72 mn=s sh =g  e=29000   fy=36  a=15.5     i=97.3,185   \ 

as=8,8 z= 30.1,36.9   t=11.65,16.38 :2L8x8xl/2 

frame 
501  548 1 m=57 
551  554 1 m=58 
559   566 1 m=58 
571   574 1 m=58 
577   579 1 m=71 
580   585 1 m=59 
586   587 1 m=60 
588 k=l,l 
589   590 1 m=60 
591   596 1 m=59 
597   599 1 m=71 
601   649 1 m=61 
711   714 1 m=64 
719   720 1 m=64 
721   722 1 m=65 
723   726 1 m=66 
727   728 1 m=65 
729   730 1 m=64 
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735 738 1 m=64 
555 558 1 m=67 
567 570 1 m=67 
701 702 1 m=66 
703 704 1 m=65 
705 706 1 m=68 
707 708 1 m=69 
715 716 1 m=70 
717 718 1 m=68 
731 732 1 m=68 
733 734 1 m=70 
741 742 1 m=69 
743 744 1 m=68 
745 746 1 m=65 
747 748 1 m=66 
805 812 1 1=1,. 001 
835 838 1 1=1,. 001 
859 862 1 1=1,. 001 
817 818 1 1=1,. 001 
820 1=1,. 001 
871 1=1,. 001 
867 868 1 1=1,. 001 
998 999 1 m=72 
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Truss Tl Hangars 43 and 47       Retrofit: Knee Braces 
Average Wind 
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Truss Tl Hangars 43 and 47  Knee Braces Avg. Wind 

AISC SPECIFICATIONS, ASD 1989 
AXIAL LOAD & BIAXIAL MOMENT INTERACTION STRESS CHECK 

ELEM  SECTION  CHK  STRESS 
ID  TYPE    TYPE   RATIO 

AXL + B33 + B22  STATION COMBO  AISC     SECTION 
LOCATION    NO  EQUATION    TYPE 

{in} 

502 T NON-COM 

(T) .628 .142 .486 .000 80.02 2 (H2-1) 

503 T NON-COM 

(T) .826 .328 .499 .000 80.02 2 (H2-1) 

504 T NON-COM 

(T) .826 .327 .499 .000 .00 2 (H2-1) 

505 T NON-COM 

(T) .862 .454 .408 .000 80.02 2 (H2-1) 

506 T NON-COM 

(T) .862 .453 .408 .000 .00 2 (H2-1) 

507 T NON-COM 

(T) .834 .512 .322 .000 80.02 2 (H2-1) 

508 T NON-COM 

(T) .833 .511 .322 .000 .00 2 (H2-1) 

509 T NON-COM 

(T) .766 .524 .242 .000 80.02 4 (H2-1) 

510 T NON-COM 

(T) .766 .523 .242 .000 .00 4 (H2-1) 

511 T NON-COM 

(T) .679 .509 .170 .000 80.02 4 (H2-1) 

512 T NON-COM 

(T) .679 .509 .170 .000 .00 4 (H2-1) 

513 T NON-COM 

(T) .764 .492 .271 .000 80.02 2 (H2-1) 

514 T NON-COM 

(T) .763 .492 .271 .000 .00 2 (H2-1) 

515 T NON-COM 

(T) .822 .449 .373 .000 80.02 4 (H2-1) 

516 T NON-COM 

(T) .822 .449 .373 .000 .00 4 (H2-1) 

517 T NON-COM 

(T) .759 .354 .405 .000 80.02 4 (H2-1) 

518 T NON-COM 

(T) .758 .354 .405 .000 .00 4 (H2-1) 

519 T NON-COM 

(T) .636 .227 .409 .000 80.02 4 (H2-1) 

520 T NON-COM 

(T) .635 .226 .409 .000 .00 4 (H2-1) 

521 T NON-COM 

(T) .514 .063 .451 .000 80.02 4 (H2-1) 

522 T NON-COM 

(T) .522 .063 .459 .000 80.02 4 (H2-1) 

523 T NON-COM 

(C) .625 .189 .436 

G-46 

.000 .00 2 (Hl-1) 



526 T 
(C) 

529 T 
(T) 

530 T 
(T) 

.605 .240 .364 .000 

.527 .154 .373 .000 

.527     .155     .373     .000 

NON-COM 
80.02 2 (Hl-1) 

NON-COM 
80.02 4 (H2-1) 

NON-COM 
.00 4 (H2-1) 

G-47 
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Truss Tl Hangars 4 3 and 47  Knee Braces Avg. Wind 

AISC SPECIFICATIONS, ASD 1989 
AXIAL LOAD & BIAXIAL MOMENT INTERACTION STRESS CHECK 

ELEM  SECTION  CHK  STRESS = AXL + B33 + B22  STATION COMBO  AISC 
TYPE   RATIO LOCATION 

{in} 

SECTION 

ID TYPE 

531 T 

532 T 

533 T 

534 T 

535 T 

536 T 

537 T 

538 T 

539 T 

540 T 

541 T 

542 T 

543 T 

544 T 

545 T . 

546 T 

553 G 

554 G 

555 T 

556 T 

557 T 

561 G 

562 G 

NO  EQUATION    TYPE 

NON-COM 

(T) .632 .267 .366 .000 80.02 4 (H2-1) 
NON-COM 

(T) .633 .267 .366 .000 .00 4 (H2-1) 
NON-COM 

(T) .705 .358 .347 .000 80.02 4 (H2-1) 
NON-COM 

(T) .705 .358 .347 .000 .00 4 (H2-1) 
NON-COM 

(T) .640 .411 .229 .000 80.02 4 (H2-1) 
NON-COM 

(T) .640 .411 .229 .000 .00 4 (H2-1) 
NON-COM 

(T) .560 .413 .148 .000 80.02 4 (H2-1) 
NON-COM 

(T) .560 .413 .148 .000 .00 4 (H2-1) 
NON-COM 

(T) .654 .431 .223 .000 80.02 4 (H2-1) 
NON-COM 

(T) .654 .431 .223 .000 .00 4 (H2-1) 
NON-COM 

(C) .512 .322 .191 .000 80.02 1 (Hl-1) 

(T) .697 .405 .292 .000 80.02 4 (H2-1 
NON-COM 

(C) .512 .322 .191 .000 .00 1 (Hl-1 

(T) .697 .405 .292 .000 .00 4 (H2-1 
NON-COM 

(T) .688 .351 .337 .000 80.02 4 (H2-1 
NON-COM 

(T) .688 .351 .337 .000 .00 4 (H2-1 
NON-COM 

(T) .628 .247 .381 .000 80.02 4 (H2-1 
NON-COM 

(T) .630 .247 .383 .000 80.02 4 (H2-1 
NON-COM 

(C) .554 .435 .120 .000 .00 2 (Hl-1 
NON-COM 

(C) .914 .714 .200 .000 160.00 2 (Hl-1 
NON-COM 

(C) .786 .645 .141 .000 .00 2 (Hl-1 
NON-COM 

(C) .827 .666 .161 .000 160.00 2 (Hl-1 
NON-COM 

(C) .618 .489 .129 .000 .00 2 (Hl-1 
NON-COM 

(C) .545 .454 .091 .000 160.00 1 (Hl-1 

(T) .616 .553 .063 .000 .00 4 (H2-1 
NON-COM 

(C) .805 .685 .120 .000 .00 1 (Hl-1 

(T) .957 .906 .051 .000 80.00 4 (H2-1 

G^8 
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Truss Tl Hangars 43 and 47  Knee Braces Avg. Wind 

AISC SPECIFICATIONS, ASD 1989 
AXIAL LOAD & BIAXIAL MOMENT INTERACTION STRESS CHECK 

ELEM SECTION CHK STRESS = AXL + B33 + B22  STATION COMBO AISC    SECTION 
ID TYPE TYPE RATIO LOCATION 

{in} 
NO EQUATION TYPE 

563 G NON-COM 
(C) .816  .685 .131 .000 160.00 1 (Hl-1) 
(T) .955  .906 .049 .000 80.00 4 (H2-1) 

564 G NON-COM 
(T) .653  .604 .050 .000 160.00 4 (H2-1) 

577 G NON-COM 
(T) .647  .647 .000 .000 .00 2 (H2-1) 

578 G kl/r > 200 NON-COM 
(C) .617  .617 .000 .000 .00 3 (Hl-1) 

579 G kl/r > 200 NON-COM 
580 G kl/r > 200 NON-COM 
581 G kl/r > 200 NON-COM 
582 G kl/r > 200 NON-COM 
583 ■ G kl/r > 200 NON-COM 

(C) .901  .901 .000 .000 .00 3 (Hl-1) 
584 G kl/r > 200 NON-COM 

(C) 1.389 1.389 .000 .000 .00 3 (Hl-1) 
585 G kl/r > 200 NON-COM 

(C) 1.313 1.313 .000 .000 .00 1 (Hl-1) 
586 G kl/r > 200 NON-COM 

(C) 1.283 1.283 .000 .000 .00 1 (Hl-1) 
587 G kl/r > 200 NON-COM 

(C) 1.321 1.321 .000 .000 .00 1 (Hl-1) 
(T) .542  .542 .000 .000 .00 4 (H2-1) 

589 G NON-COM 
(C) 1.697 1.697 .000 .000 .00 1 (Hl-1) 

590 G kl/r > 200 NON-COM 
(C) 1.588 1.588 .000 .000 .00 1 (Hl-1) 

591 G kl/r > 200 NON-COM 
(C) 1.781 1.781 .000 .000 .00 1 (Hl-1) 

592 G kl/r > 200 NON-COM 
(C) 1.698 1.698 .000 .000 .00 1 (Hl-1) 

593 G kl/r > 200 NON-COM 
(C) 1.052 1.052 .000 .000 . .00 1 (Hl-1) 

594 G kl/r > 200 NON-COM 
595 G kl/r > 200 NON-COM 
596 G kl/r > 200 NON-COM 

(C) .680  .680 .000 .000 .00 1 (Hl-1) 
597 G kl/r > 200 NON-COM 

(C) 1.379 1.379 .000 .000 .00 1 (Hl-1) 
598 G kl/r > 200 NON-COM 

(C) 1.453 1.453 .000 .000 .00 1 (Hl-1) 
599 G NON-COM 

(C) 1.127 1.127 .000 .000 .00 1 (Hl-1) 
601 T kl/r > 200 NON-COM 
603 T kl/r > 200 NON-COM 
604 T kl/r > 200 NON-COM 
605 T kl/r > 200 NON-COM 
606 T kl/r > 200 NON-COM 
607 T kl/r > 200 NON-COM 

G^9 
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Truss Tl Hangars 43 and 47  Knee Braces Avg. Wind 

AISC SPECIFICATIONS, ASD 1989 
AXIAL LOAD & BIAXIAL MOMENT INTERACTION STRESS CHECK 

ELEM  SECTION  CHK  STRESS = AXL + B33 + B22  STATION COMBO  AISC     SECTION 
ID  TYPE    TYPE   RATIO LOCATION    NO  EQUATION    TYPE 

{in} 

608 T kl/r > 200 
609 T kl/r > 200 
611 T kl/r > 200 
612 T kl/r > 200 
618  T kl/r > 200 

NON-COM 
NON-COM 
NON-COM 
NON-COM 
NON-COM 

kl/r > 200 NON-COM 
NON-COM 
NON-COM 
NON-COM 

(C)    .797  .724  .073  .000   113.14     2  (Hl-1) 

619 T 
620 T kl/r > 200 
624 T kl/r > 200 

701 T 

702 T 

703 T 

704 T 

(C)    .742  .672  .070  .000      .00     2  (Hl-1) 

(C)   1.489 1.366  .123  .000   114.32    2  (Hl-1) 

(C)   1.455 1.335  .119  .000      .00     2  (Hl-1) 

705 T fa > Fe 
706 T fa > Fe 
707 T 

708 T 

(C)   9.270  .991 8.280  .000   116.73     4  (Hl-1) 

(C)   2.073  .929 1.144  .000      .00     4  (Hl-1) 

709 2L3X2X5/16-3 
(C)    .677  .533  .144  .000   117.95     4  (Hl-1) 

710 2L3X2X5/16-3 
(C)    .538  .418  .120  .000      .00     4  (Hl-1) 

713 T 

714 T 

(C)    .785  .608  .176  .000      .00     2  (Hl-1) 

(C) .861  .668  .193  .000   121.67     2  (Hl-1) 

715 T fa > Fe 
716 T fa > Fe 
717 T fa > Fe 
718 T fa > Fe 
719 T 
720 T fa > Fe 
721 T 

(C)   2.266 1.721  .545  .000      .00     4  (Hl-1) 

722 T 
(C)   2.270 1.722  .547  .000   126.77     4  (Hl-1) 

723 T 
(C)        2.824   1.546   1.278      .000 .00 4      (Hl-1) 

724 T 

725 T 

726     T 

(C) 3.049 1.573   1.475 .000 128.06 4 (Hl-1) 

(C) 1.935 1.355      .579 .000 128.06 4 (Hl-1) 
(T) .677 .,619      .058 .000 96.05 1 (H2-1) 

(C) 1.858 1.323      .535 .000 .00 4 (Hl-1) 
(T) .677 .619      .058 .000 32.02 1 (H2-1) 

G-50 

NON-COM 

NON-COM 

NON-COM 

NON-COM 
NON-COM 
NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 
NON-COM 
NON-COM 
NON-COM 

fa > Fe NON-COM 
NON-COM 
NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 
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Truss Tl Hangars 43 and 47 Knee Braces Avg. Wind 

AISC SPECIFICATIONS, ASD 1989 
AXIAL LOAD & BIAXIAL MOMENT INTERACTION STRESS CHECK 

ELEM SECTION CHK STRESS = AXL + B33 + B22  STATION COMBO AISC SECTION 
ID TYPE TYPE RATIO LOCATION NO EQUATION    TYPE 

{in} 
727 T NON-COM 

(C) 1.846 1.505 .342 .000 126.77 4 (Hl-1) 
(T) .583 .535 .049 .000 95.07 1 (H2-1) 

728 T NON-COM 
(C) 1.831 1.494 .337 ;000 .00 4 (Hl-1) 
(T) .593 .545 .049 .000 31.69 1 (H2-1) 

729 T i Ea > Fe NON-COM 
730 T 1 Ea > Fe NON-COM 
731 T i Ea > Fe NON-COM 
732 T fa > Fe NON-COM 
733 T fa > Fe NON-COM 
734 T fa > Fe NON-COM 
735 T NON-COM 

(C) .618 .487 .130 .000 121.67 4 (Hl-1) 
736 T NON-COM 

(C) .557 .445 .li3 .000 .00 2 (Hl-1) 
739 2L3X2X5/16-3 NON-COM 

(C) .516 .405 .110 .000 .00 4 (Hl-1) 
740 2L3X2X5/16-3 NON-COM 

(C) .660 .526 .134 .000 117.95 4 (Hl-1) 
741 T NON-COM 

(C) .975 .716 .259 .000 .00 4 (Hl-1) 
742 T NON-COM 

(C) 1.139 .790 .350 .000 116.73 4 (Hl-1) 
743 T NON-COM 

(C) 1.986 1.167 .819 .000 .00 4 (Hl-1) 
744 T NON-COM 

'(C) 2.338 1.212 1 .126 .000 115.52 4 (Hl-1) 
745 T NON-COM 

(C) 1.033 .961 .072 .000 .00 4 (Hl-1) 
746 T NON-COM 

(C) 1.051 .978 .073 .000 114.32 4 (Hl-1) 
747 T NON-COM 

(C) .501 .455 .045 .000 .00 2 (Hl-1) 
748 T NON-COM 

(C) .535 .489 .046 .000 113.14 2 (Hl-1) 
809 W24X68 COMPACT 

(T) .501 .052 .449 .000 .00 2 (H2-1) 
812 W24X68 COMPACT 

(C) .821 .020 .801 .000 78.00 1 (Hl-3) 
(T) .955 .052 .903 .000 78.00 2 (H2-1) 

817 W18X65 COMPACT 
(C) .865 .008 .857 .000 180.50 2 (Hl-3) 
(T) .601 .000 .601 .000 180.50 1 (H2-1) 

820 W18X76 COMPACT 
(C) .884 .084 .800 .000 180.50 1 (Hl-3) 
(T) .825 .119 .707 .000 180.50 2 (H2-1) 

821 W18X76 COMPACT 
(T) 1.068 .182 .886  .000  108.50 (H2-1) 

G-51 
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Truss Tl Hangars 43 and 47  Knee Braces Avg. Wind 

AISC SPECIFICATIONS, ASD 1989 
AXIAL LOAD & BIAXIAL MOMENT INTERACTION STRESS CHECK 

ELEM  SECTION  CHK  STRESS = AXL + B33 + B22  STATION COMBO  AISC 

ID TYPE 

822 W18X76 

823 W18X76 

859 W24X68 

860 W24X68 

862 W24X68 

867 W18X65 

871 W18X76 

872 W18X76 

874 W18X76 

998 G 

999 G 

TYPE   RATIO 

(T) 

(T) 

(C) 

(C) 

(C) 
(T) 

(C) 

(C) 
(T) 

(C) 
(T) 

(C) 
(T) 

(T) 

(C) 

.563 .092 .471 .000 

.933 .093 .840 .000 

.642 .026 .616 .000 

.506 .026 .480 .000 

.839 .026 .814 .000 

.615 .049 .567 .000 

1.079 

.795 

.659 

.685 

.567 

.086 

.693  .249 

.619  .236 

.993 .000 

.723  .107  .615  .000 

.557  .084  .473  .000 

.119  .676  .000 

.121  .538  .000 

.043  .642 

.052  .514 

.000 

.000 

.444  .000 

.383  .000 

LOCATION 
{in} 

.00 

.00 

.00 

.00 

78.00 
78.00 

180.50 

180.50 
180.50 

108.50 
108.50 

.00 

.00 

.00 

.00 

SECTION 

NO  EQUATION    TYPE 

COMPACT 

2 

2 

1 

1 

1 
2 

1 
2 

1 
4 

1 
4 

2 

1 

(H2-1 

(H2-1 

(Hl-3 

(Hl-3 

(Hl-3 
(H2-1 

1  (Hl-3 

(Hl-3 
(H2-1 

(Hl-3 
(H2-1 

(Hl-3 
(H2-1 

(H2-1 

(Hl-1 

COMPACT 

COMPACT 

COMPACT 

COMPACT 

COMPACT 

COMPACT 

COMPACT 

COMPACT 

NON-COM 

NON-COM 

G-52 



Truss Tl Hangars 43 and 47  Knee Braces    Maximum Wind 

C SAP90   INPUT 

system 
L=10 
C 
C 
C 
joints 
C    Truss Joints Tl 
501 x=0 z=0        y=240 
549 x=3840 z=0        y=240 g=501,549,2 
551 x=0 z=160      y=240 
575 x=1920 z=200      y=240 g=551,575,1 
599 x=3840 z=160      y=240 g=575,599,1 
602 x=80 z=80 
612 x=880 z=88.333 g=602,612,2 
614 x-1040 z=91.6667  y=240 
624 x=1840 z=100      y=240 g=614,624,2 
626 x=2000 z=100      y=240 
636 x=2800 z=91.6667  y=240 g=626,636,2 
638 x=2960 z=88.3333   y=240 
648 x=3760 z=80       y=240 g=638,648,2 
C    Bracing Frame Joints Tl 
653 x=-312 z=-43   y=240 
657 x=0 z=-43   y=240 g=653,657,1 
659 x=-312 z=-203.5 y=240 
663 x=0 z=-203.5 y=240 g=659,663,1 
665 x=-312 z=-384  y=240 
667 x=0 z=-384  y=240 
674 x=3840 z=-43   y=240 
678 x=4152 z=-43    y=240 g=674,678,1 
679 x=3840 z=-203.5 y=240 
683  x=4152 z=-203.5 y=240 g=679,683,1 
685 x=3840 z=-384   y=240 
686 x=4152 z=-384  y=240 
998 x=0   z=-95   y=240 
999 x=3840 z=-95   y=240 

restraints 
665  r=l,1,1,0,0,0 
667  r=l,1,1,0,0,0 
685 r=l,1,1,0,0,0 
686 r=l,1,1,0,0,0 
525  r=0',l,l,0,0,0 
501 523 2 r=0,1,0,0,0,0 
527 549 2 r=0,1,0,0,0,0 
551 599 1 r=0,1,0,0,0,0 
653 657 1 r=0,1,0,0,0,0 
659 663 1 r=0,1,0,0,0,0 
674 678 1 r=0,1,0,0,0,0 
679 683 1 r=0,1,0,0,0,0 

frame 
nm=57 nl=13 z=-l,0,0,0,0,0,0,0,0,0 

G-53 



1 sh=wl8x76 w= .006333  E 
2 sh=218x6xl/2-3 w= .0038333 
3 sh=216x6x3/8-3 w= .00248333 
4 sh=213x3.5x5/16-3 w= .0011 
5 sh=213x3xl/4-3 w= .00081667 

6 sh=216x3.5x5/16-3 w= .0016333 
7 sh=213x3x5/16-3 w= .00101667 

8 sh=2L3.5X2.5X5/16-3 w= .001008333 

9 sh=213x2.5xl/4-3 w= .00075 
10 sh=213x2x5/16-3 w= .0008333 
11 sh=216x6xl/2-3 w= .0030667 
12 sh=218x6xl/2-3 w= .0038333 
13 sh=214x3x5/16-3 w= .0012 
14 sh=216x4x3/8-3 w= .00205 
15 sh=215x3xl/4-3 w= .0011 
16 sh=215x3.5x5/16-3 w= .00145 
17 sh=wl8x65 w= .00541667 
18 sh=w24x68 w= .005667 

19 sh=wl8x46 w= .0038333 
20 sh=wl8x65 w= .00541667 
21 sh=216x6x5/8-3 w= .0040333 
22 sh=213x2.5xl/4-3 w= .00075 
23 sh=w8xl8 w= .0015 
24 sh=wl2x22 w= .0018333 
25 sh=wl0x22 w= .0018333 
26 sh=wl4x30 w= .0025 
27 sh=w8x31 w= .00258333 
28 sh=wl2x26 w= .0021667 
29 sh=wl0xl2 w= .001 
30 sh=wl0x22 w= .0018333 
31 sh=14x3xl/4 w= .00048333 
32 sh=13.5x2.5x1/4 w= .000408333 
33 sh=215x3.5x3/8-3 w= .0017333 
34 sh=wl4x90 w= .0075 
35 sh=wl4xl45 w= .01208333 
36 sh=w33x201 w= .01675 
37 sh=217x4xl/2 w= .00298 
38 sh=wl4x74 w= .0061667 
39 sh=wl4x43 w= .00358333 
40 sh=215x3x5/16 w= .0013667 
41 Sh=sl2x50 w= .0041667 
42 sh=wl4x61 w= .00508333 
43 sh=w6xl6 w= .001333 
44 sh=213x2.5xl/4-3 w= .00075 
45 sh=mcl2x31 w= .00258333 
46 sh=mcl2x31 w= .00258333 
47 sh=mcl2x31 w= .00258333 
48 sh=216x3.5x3/8-3 w= .00195 
49 sh=215x3x5/16-3 w= .0013667 
50 sh=215x5x3/8 w= .00205 
51 sh=13x2.5x1/4 w= .000375 
52 sh=13x2xl/4 w= .000341667 
53 sh=wl4x30 w= .0025 
54 sh=215x3.5x5/16-3 w= .00145 
55 sh=wl4x34 w= .0028333 
56 sh=14x3x5/16 w= .0006 
57 sh=218x8xl/2 

=29000 

G-54 



C     Live Load on braced frames 
1 wg=0,0,-.1667     :100psf---Tl 
C     Slab load on braced frames 
2 wg=0,0,-.08333    :150pcfx4 in. ---Tl 
C      Roof Dead Loads 
3 wg=0,0,-.005 
C      Roof Live Loads 
4 wg=0,0,-.033333 
C      Wind Span Loads 
5 wg=.09667,0,0 
6 wg=.101667, 0,0 
7 wg=.006667,0,0 
8 wg=-.02333,0,0 
9 wg=.12,0,0 
10 wg=-.03,0,0 
11 wg=.03,0,0 
12 wg=-.14333,0,0 
13 wg=.14333,0,0 
C        Truss Elements Tl-b 
588  525  575 m=42 lp=2,0 
C Bottom Chord (3 axis   +Y) 
551 501  503 m=3  lp=-2,0  lr=l,0,0,0,0,0 
552 503  505 m=3  lp=-2,0 
553 505  507 m=3  lp=-2,0 
554 507  509 m=3  lp=-2,0 
555 509  511 m=ll lp=-2,0 
556 511  513 m=ll lp=-2,0 
557 513  515 m=ll lp=-2,0 
558 515  517  m=ll lp=-2,0 
559 517  519 m=3  lp=-2,0 
560 519  521  m=3  lp=-2,0 
561 521  523 m=3  lp=-2,0 
562 523  525 m=3  lp=-2,0  lr=0,1,0,0,0,0 
563 525  527 m=3  lp=-2,0  lr=l,0,0,0,0,0 
564 527  529 m=3  lp=-2,0 
565 529  531 m=3  lp=-2,0 
566 531  533  m=3  lp=-2,0 
567 533  535 m=ll lp=-2,0 
568 535  537 m=ll lp=-2,0 
569 537  539 m=ll lp=-2,0 
570 539  541 m=ll lp=-2,0 
571 541  543  m=3  lp=-2,0 
572 543  545 m=3  lp=-2,0 
573 545  547 m=3  lp=-2,0 
574 547 549 m=3 lp=-2,0 lr=0,1,0,0,0,0 
C Main Diagonal Bottom Section 
702 602 503 m=4 lp=2,0 lr=0,1,0,0,0,0 
704 604 505 m=7 lp=2,0 lr=0,1,0,0,0,0 
706 606 507 m=8 lp=2,0 lr=0,1,0,0,0,0 
708 608 509 m=9 lp=2,0 lr=0,1,0,0,0,0 
710  610  511 m=10 lp=2,0     lr=0,1,0,0,0,0 
712 612  513 m=13 lp=2,0     lr=0,1,0,0,0,0 
713 614 513 m=13 lp=-2,0 lr=0,1,0,0,0,0 
715 616 515 m=10 lp=-2,0 lr=0,1,0,0,0,0 
717 618 517 m=8 lp=-2,0 lr=0,1,0,0,0,0 
719 620 519 m=13 lp=-2,0 lr=0,1,0,0,0,0 
721  622  521 m=15 lp=-2,0    lr=0,1,0,0,0,0 
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723 624 523 m=16 lp=-2,0 lr=0,1,0,0,0,0 

726 626 527 m=16 lp=2,0 lr=0,1,0,0,0,0 

728 628 529 m=15 lp=2,0 lr=0,1,0,0,0,0 

730 630 531 m=13 lp=2,0 lr=0,1,0,0,0,0 

732 632 533 m=8 lp=2,0 lr=0,1,0,0,0,0 

734 634 535 m=10 lp=2,0 lr=0,1,0,0,0,0 

736 636 537 m=13 lp=2,0 lr=0,1,0,0,0,0 

737 638 537 m=13 lp=-2,0 lr=0,1,0,0,0,0 

739 640 539 m=10 lp=-2,0 lr=0,1,0,0,0,0 

741 642 541 m=9 lp=-2,0 lr=0,1,0,0,0,0 

743 644 543 m=8 lp=-2,0 lr=0,1,0,0,0,0 

745 646 545 m=7 lp=-2,0 lr=0,1,0,0,0,0 

747 648 547 m=4 lp=-2,0 lr=0,1,0,0,0,0 

C Main Diagonal Top section 

701 551 602 m=4 lp=2,0 lr=l,0,0,0,0,0 

703 553 604 m=7 lp=2,0 lr=l,0,0,0,0,0 

705 555 606 m=8 lp=2,0 lr=l,0,0,0,0,0 

707 557 608 m=9 lp=2,0 lr=l,0,0,0,0,0 

709 559 610 m=10 lp=2,0 lr=l,0,0,0,0,0 

711 561 612 m=13 lp=2,0 lr=l,0,0,0,0,0 

714 565 614 m=13 lp=-2,0 lr=l,0,0,0,0,0 

716 567 616 m=10 lp=-2,0 lr=l,0,0,0,0,0 

718 569 618 m=8 lp=-2,0 lr=l,0,0,0,0,0 

720 571 620 m=13 lp=-2,0 lr=l,0,0,0,0,0 

722 573 622 m=15 lp=-2,0 lr=l,0,0,0,0,0 

724 575 624 m=16 lp=-2,0 lr=l,0,0,0,0,0 

725 575 626 m=16 lp=2,0 lr=l,0,0,0,0,0 

727 577 628 m=15 lp=2,0 lr=l,0,0,0,0,0 

729 579 630 m=13 lp=2,0 lr=l,0,0,0,0,0 

731 581 632 m=8 lp=2,0 lr=l,0,0,0,0,0 

733 583 634 m=10 lp=2,0 lr=l,0,0,0,0,0 

735 585 636 m=13 lp=2,0 lr=l,0,0,0,0,0 

738 589 638 m=13 lp=-2,0 lr=l,0,0,0,0,0 

740 591 640 m=10 lp=-2,0 lr=l,0,0,0,0,0 

742 593 642 m=9 lp=-2,0 lr=l,0,0,0,0,0 

744 595 644 m=8 lp=-2,0 lr=l,0,0,0,0,0 

746 597 646 m=7 lp=-2,0 lr=l,0,0,0,0,0 

748 599 648 m=4 lp=-2,0 lr=l,0,0,0,0,0 

C Diagonal Brace 
626 553 602 m=5 lp=2,0 lr=l,1,0,0,0,0 
627 555 604 m=5 lp=2,0 lr=l,1,0,0,0,0 

628 557 606 m=5 lp=2,0 lr=l,1,0,0,0,0 

629 559 608 m=5 lp=2,0 lr=l,1,0,0,0,0 

630 561 610 m=5 lp=2,0 lr=l,1,0,0,0,0 

631 563 612 m=5 lp=2,0 lr=l,1,0,0,0,0 
632 563 614 m=5 lp=-2,0 lr=l,1,0,0,0,0 

633 565 616 m=5 lp=-2,0 lr=l,1,0,0,0,0 
634 567 618 m=5 lp=-2,0 lr=l,1,0,0,0,0 

635 569 620 m=5 lp=-2,0 lr=l,1,0,0,0,0 

636 571 622 m=5 lp=-2,0 lr=l,1,0,0,0,0 
637 573 624 m=5 lp=-2,0 lr=l,1,0,0,0,0 

638 577 626 m=5 lp=2,0 lr=l,1,0,0,0,0 

639 579 628 m=5 lp=2,0 lr=l,1,0,0,0,0 

640 581 630 m=5 lp=2,0 lr=l,1,0,0,0,0 
641 583 632 m=5 lp=2,0 lr=l,1,0,0,0,0 
642 585 634 m=5 lp=2,0 lr=l,1,0,0,0,0 

• 643 587 636 m=5 lp=2,0 lr=l,1,0,0,0,0 
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644 587 638 m=5 lp=-2,0    lr=l,1,0,0,0,0 
645 589 640 m=5 lp=-2,0    lr=l,1,0,0,0,0 
646 591 642 m=5 lp=-2,0    lr=l,1,0,0,0,0 
647 593 644 m=5 lp=-2,0    lr=l,1,0,0,0,0 
648 595 646 m=5 lp=-2,0    lr=l,1,0,0,0,0 
649 597 648 m=5 lp=-2,0    lr=l,1,0,0,0,0 
C Vertical Brace 
601 602 552 m=5 lp=2,0     lr=l,1,0,0,0,0 
602 604 554 m=5 lp=2,0     lr=l,1,0,0,0,0 
603 606 556 m=5 lp=2,0     lr=l,1,0,0,0,0 
604 608 558 m=5 lp=2,0     lr=l,1,0,0,0,0 
605 610 560 m=5 lp=2,0     lr=l,1,0,0,0,0 
606 612 562 m=5 lp=2,0     lr=l,1,0,0,0,0 
607 614 564 m=5 lp=2,0     lr=l,1,0,0,0,0 
608 616 566 m=5 lp=2,0     lr=l,1,0,0,0,0 
609 618 568 m=5 lp=2,0     lr=l,1,0,0,0,0 
610 620 570 m=5 lp=2,0     lr=l,1,0,0,0,0 
611 622 572 m=5 lp=2,0     lr=l,1,0,0,0,0 
612 624 574 m=5 lp=2,0     lr=l,1,0,0,0,0 
613 626 576 m=5 lp=-2,0     lr=l,1,0,0,0,0 
614 628 578 m=5 lp=-2,0    lr=l,1,0,0,0,0 
615 630 580 m=5 lp=-2,0    lr=l,1,0,0,0,0 
616 632 582 m=5 lp=-2,0    lr=l,1,0,0,0,0 
617 634 584 m=5 lp=-2,0    lr=l,1,0,0,0,0 
618 636 586 m=5 lp=-2,0    lr=l,1,0,0,0,0 
619 638 588 m=5 lp=-2,0    lr=l,1,0,0,0,0 
620 640 590 m=5 lp=-2,0    lr=l,1,0,0,0,0 
621 642 592 m=5 lp=-2,0    lr=l,1,0,0,0,0 
622 644 594 m=5 lp=-2,0    lr=l,1,0,0,0,0 
623 646 596 m=5 lp=-2,0     lr=l,1,0,0,0,0 
624 648 598 m=5 lp=-2,0    lr=l,1,0,0,0,0 
C Top Chord (3 axis  ) 
501 551 552 m=2 lp=2,0     lr=l,0,0,0,0,0 
502 552 553 m=2 lp=2,0 
503 553 554 m=2 lp=2,0 
504 554 555 m=2 lp=2,0 
505 555 556 m=2 lp=2,0 
506 556 557 m=2 lp=2,0 
507 557 558 m=2 lp=2,0 
508 558 559 m=2 lp=2,0 
509 559 560 m=12 lp=2,0 
510 560 561 m=12 lp=2,0 
511 561 562 m=12 lp=2,0 
512 562 563 m=12 lp=2,0 
513 563 564 m=12 lp=2,0 
514 564 565 m=12 lp=2,0 
515 565 566 m=12 lp=2,0 
516 566 567 m=12 lp=2,0 
517 567 568 m=2 lp=2,0 
518 568 569 m=2 lp=2,0 
519 569 570 m=2 lp=2,0 
520 570 571 m=2 lp=2,0 
521 571 572 m=2 lp=2,0 
522 572 573 m=2 lp=2,0 
523 573 574 m=2 lp=2,0 
524 574 575 m=2 lp=2,0    lr=0,1,0,0,0,0 
525 575 576 m=2 lp=2,0    lr=l,0,0,0,0,0 
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526 576 577 m=2 lp=2,0 
527 577 578 m=2 lp=2,0 
528 578 579 m=2 lp=2,0 
529 579 580 m=2 lp=2,0 
530 580 581 m=2 lp=2,0 
531 581 582 m=2 lp=2,0 
532 582 583 m=2 lp=2,0 
533 583 584 m=12 lp=2,0 
534 584 585 m=12 lp=2,0 
535 585 586 m=12 lp=2,0 
536 586 587 m=12 lp=2,0 
537 587 588 m=12 lp=2,0 
538 588 589 m=12 lp=2,0 
539 589 590 m=12 lp=2,0 
540 590 591 m=12 lp=2,0 
541 591 592 m=2 lp=2,0 
542 592 593 m=2 lp=2,0 
543 593 594 m=2 lp=2,0 
544 594 595 m=2 lp=2,0 
545 595 596 m=2 lp=2,0 
546 596 597 m=2 lp=2,0 
547 597 598 m=2 lp=2,0 
548 598 599 m=2 lp=2,0 lr=0,1,0,0,0,0 

C South Vertical Member 

576 501 551 m=l lp=2,0 nsl=0,0,6,8,0,0,0, 
lr=l,1,0,0,0,0 

10 ,12, 0 \ 

577 503 553 m=6 lp=2,0 lr=l,1,0,0,0,0 

578 505 555 m=6 lp=2,0 lr=l,1,0,0,0,0 

579 507 557 m=6 lp=2,0 lr=l,1,0,0,0,0 

580 509 559 m=6 lp=2,0 lr=l,1,0,0,0,0 

581 511 561 m=6 lp=2,0 lr=l,1,0,0,0,0 

582 513 563 m=6 lp=2,0 lr=l,1,0,0,0,0 

583 515 565 m=6 lp=2,0 lr=l,1,0,0,0,0 

584 517 567 m=6 lp=2,0 lr=l,1,0,0,0,0 

585 519 569 m=6 lp=2,0 lr=l,1,0,0,0,0 

586 521 571 m=14 lp=2,0 lr=l,1,0,0,0,0 

587 523 573 m=14 lp=2,0 lr=l,1,0,0,0,0 

589 527 577 m=14 lp=-2,0 lr=l,1,0,0,0,0 

590 529 579 m=14 lp=-2,0 lr=l,1,0,0,0,0 

591 531 581 m=6 lp=-2,0 lr=l,1,0,0,0,0 

592 533 583 m=6 lp=-2,0 lr=l,1,0,0,0,0 

593 535 585 m=6 lp=-2,0 lr=l,1,0,0,0,0 

594 537 587 m=6 lp=-2,0 lr=l,1,0,0,0,0 

595 539 589 m=6 lp=-2,0 lr=l,1,0,0,0,0 

596 541 591 m=6 lp=-2,0 lr=l,1,0,0,0,0 

597 543 593 m=6 lp=-2,0 lr=l,1,0,0,0,0 

598 545 595 m=6 lp=-2,0 lr=l,1,0,0,0,0 

599 547 597 m=6 lp=-2,0 lr=l,1,0,0,0,0 

600 549 599 m=l lp=2,0 nsl=0,0,7,9,0,0. 0, 11,13 0 \ 
lr=l,1,0,0,0,0 

C Bracing Frame Element s 
805 653 654 m=19 lp=2,0 nsl=3,0,0,0,0, 4, 0,0 0 0 

806 654 655 m=19 lp=2,0 nsl=3,0,0,0,0, 4, 0,0 0 0 

807 655 656 m=19 lp=2,0 nsl=3,0,0,0,0, 4, 0,0 0 0 

808 656 657 m=19 lp=2,0 nsl=3,0,0,0,0, 4, 0,0 0 0 

809 659 660 m=18 lp=2,0 nsl=2,l,0,0,0, 0, 0,0 0 0 

810 660 661 m=18 lp=2,0 nsl=2,l,0,0,0, 0, 0,0 0 0 
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811 661 662 m=18 Lp=2,0 nsl=2,1,0,0.0,0,0,0,0,0 
812 662 663 m=18 lp=2,0 nsl=2,1,0,0,0,0,0,0,0,0 

817 665 659 m=20 lp=2,0 nsl=0,0,5,8,0,0,0,10,12,0 
818 659 653 m=20 lp=2,0 nsl=0,0,5,8,0,0,0,10,12,0 
820 667 663 m=l lp=2,0 
821 663 998 m=l lp=2,0 
823 998 657 m=l lp=2,0 
822 657 501 m=l lp=2,0 nsl=0,0,5,8,0,0,0,10,12,0 
83.5 674 675 m=19 lp=2,0 nsl=3,0,0,0,0,4,0,0,0,0 

836 675 676 m=19 lp=2,0 nsl=3,0,0,0,0,4,0,0,0,0 
837 676 677 m=19 lp=2,0 nsl=3,0,0,0,0,4,0,0,0,0 

838 677 678 m=19 lp=2,0 nsl=3,0,0,0,0,4,0,0,0,0 

859 679 680 m=18 lp=2,0 nsl=2,1,0,0,0,0,0,0,0,0 
860 680 681 m=18 lp=2,0 nsl=2,1,0,0,0,0,0,0,0,0 
861 681 682 m=18 lp=2,0 nsl=2,1,0,0,0,0,0,0,0,0 
862 682 683 m=18 lp=2,0 nsl=2,1,0,0,0,0,0,0,0,0 

867 686 683 m=20 lp=2,0 nsl=0,0,7,9,0,0,0,11,13,0 
868 683 678 m=20 lp=2,0 nsl=0,0,7,9,0,0,0,11,13,0 
871 685 679 m=l lp=2,0 
872 679 999 m=l lp=2,0 
874 999 674 m=l lp=2,0 
873 
C 
C 

674 549 m=l lp=2,0 nsl=0,0,7,9,0,0,0,11,13,0 

Knee braces 
998 998 503 m=57 lp=2,0 
999 999 547 m=57 lp=2,0 

loads 
C Dead Loads 
551 599 48 1=1 f=0, 0,-.752 
552 554  : L 1=1 f=0. 0 -1.474 
555 1=1 f=o, 0 -1.664 
556 558 1 1=1 f=0. 0 -1.474 
559 1=1 f=o, 0 -1.664 
560 562 1 1=1 f=o, 0 -1.474 
563 1=1 f=o. 0 -1.904 
564 566 1 1=1 f=o, 0 -1.474 
567 1=1 f=0. 0 -1.664 
568 570 1 1=1 f=o. 0 -1.474 
571 1=1 f=o, 0 -1.664 
572 574 1 1=1 f=0, 0 -1.474 
575 1=1 f=o, 0 -2.920 
576 578 1 1=1 f=0, 0 -1.474 
579 1=1 f=0. 0 -1.664 
580 582 1 1=1 f=o, 0 -1.474 
583 1=1 f=o. 0 -1.664 
584 586 1 1=1 f=0. 0 -1.474 
587 1=1 f=o, 0 -1.904 
588 590 1 1=1 f=0, 0 -1.474 
591 1=1 f=o, 0 -1.664 
592 594 1 1=1 f=o, 0 -1.474 
595 1=1 f=o, 0 -1.664 
596 598 1 1=1 f=o. 0 -1.474 
551 599 48 1=1 f=o, 0 -.347 
555 559 4 1=1 f=o, 0 -.557 
563 587 24 1=1 f=o, 0 -.322 
567 571 4 1=1 f=0, 0 -.557 
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575 1=1 f=0,0,-.163 
579 583 4 1=1 f=0,0,-.557 
591 595 4 1=1 f=0,0,-.557 
509 517 8 1=1 f=0,0,-.355 
533 541 8 1=1 f=0,0,-.355 
C Live Loads 
501 549 48 1=2 f=0,0,-1.066 
503 523 2 1=2 f=0,0, -2.133 
527 547 2 1=2 f=0,0,-2.133 
C Wind I 
551 1=3 f=4,0,0 
551 1=3 f=0,0,1.73 
552 557 1 1=3 f=0,0,3.47 
558 1=3 f=0,0,1.67 
559 564 1 1=3 f=0,0,1.06 
565 598 1 1=3 f=0,0, -.4 
599 1=3 f=0,0, -.2 
C Wind II 
551 1=4 f=-.9,0,0 
551 1=4 f=0,0,6.27 
552 557 1 1=4 f=0,0,12.53 
558 1=4 f=0,0,10.73 
559 564 1 1=4 f=0,0,10.13 
565 598 1 1=4 f=0,0,8.67 
599 1=4 f=0,0,4.33 
C Point Loads 
503 523 2 1=5 f=0,0, -.5 
527 547 2 1=5 f=0,0, - .5 
C Roof Live Loads 
551 599 48 1=6 f=0,0,-1.333 
552 598 1 1=6 f=0,0,-2.6667 
C Crane Dead Loads for Down Force 
527 547 20 1=7 f=0,0, -2.6 
529 545 4 1=7 f=0,0, -2.6 
527 547 20 1=7 f=0,0,-.773 
529 545 16 1=7 f=0,0, -1.6 
533 541 8 1=7 f=0,0, -2.134 
505 523 18 1=7 f=0,0, -.552 
511 517 6 1=7 f=0,0, -.960 
C Wind III 
551 1=8 f=0,0,1.93 
552 557 1 1=8 f=0,0,3.87 
558 1=8 f=0,0,3.87 
559 564 1 1=8 f=0,0,3.87 
565 598 1 1=8 f=0,0,3.87 
599 1=8 f=0,0,1.93 
C Wind IV 
551 1=9 f=0,0,6.4 
552 557 1 1=9 f=0,0,12.8 
558 1=9 f=0,0,12.8 
559 564 1 1=9 f=0,0,12.8 
565 598 1 1=9 f=0,0,12.8 
599 1=9 f=0,0,6.4 
C Crane Dead Loads for Uplift 
505 523 6 1=10 f=0,0,-.333 
527 545 6 1=10 f=0,0,-.33 
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Truss Tl Hangars 43 and 47 Knee Braces Maximum Wind 

C SAPSTL INPUT 
c 
CONTROL 
IX=0 IT=1 IL=2,6 ID=1,5,7,10 IU=E IP=0 R=.5, . 5 

COMBO 
1 0=1,0,1,0,1,0,1,0,0,0 
2 c=l,0,0,1,1,0,0,0,0,1 
3 c=l,0,0,0,1,0,0,1,0,1 
4 c=l,0,0,0,1,0,0,0,1,1 

sections 
57 mn=s sh=t 
C 
58 mn=s sh=G 
as=4.5,4.5 z 

59 mn=s sh=g 
as=2.9.7,2.97 

60 mn=s sh=g 
as=3.0,3.0 z 

61 mn=s sh=t 
62 mn=s sh=t 
63 mn=s sh=t 
64 mn=s sh=t 
65 mn=s sh=t 
66 mn=s sh=t 
67 mn=s sh=t 
68 mn=s sh=t 
69 mn=s sh=t 
70 mn=s sh=t 
71 mn=s sh=g 
as=3.75,2.2 

72 mn=s sh=g 
as=8,8 z=30. 

e=29000 fy=36 t=8,12,.5,l 

e=29 
=12. 
e=29 
z=9 

e=29 
=11 
e=29 
e=29 
e=29 
e=29 
e=29 
e=29 
e=29 
e=29 
e=29 
e=29 
e=29 
z=9. 
e=29 
1,36 

000 fy 
7,15.9 
000 fy 
03,8 

000 fy 
9,15.4 
000 fy 
000 fy 
000 fy 
000 fy 
000 fy 
000 fy 
000 fy 
000 fy 
000 fy 
000 fy 
000 fy 
7,5.46 
000 fy 
.9 t=l 

=36 a=8.72 
t=8.725,12 

=36 a=5.74 
04   t=9.23 
'=36 a=7.22 
t=9.13,ll. 

=36 t=3,4, . 
=36 t=3,7, . 
'=36 t=3,6, . 
'=36 t=4,6, . 
=36 t=5,6,. 
=36 t=5,7,. 
36 t=6,12, 
36 t=3.5,5 
36 t=3,5,. 

=36 t=3,4, . 
36 a=5.74 
t=7.98,7.3 

=36 a=15.5 
1.65,16.38 

i=30.8 
.375 
i=28.0 
,10.8 
i=20.2 
0 
25, .5 
3125,. 
3125,. 
3125,. 
3125, . 
3125, . 
.5,1 
,.3125 
3125, . 
3125, . 
i=21.8 
8 
i=97. 

:2L8x6xl/2 

,59.9 \ 
:2L6x6x3/8 

,16.0 \ 
:2L6x3.5x5/16-odd 

,32.8 \ 
2L6x4x3/8-odd 
2L3x2xl/4 
21,3x3.5x5/16 
2L3x3x5/16 
2L4x3x5/16 
2L5x3x5/16 
2L5x3.5x5/16 
2L6x6xl/2 
2L3.5x2.5x5/16 
2L3x2.5x5/16 
2L3x2x5/16 

625 
625 
625 
625 
625 

, .625 
625 
625 
,10.9 \ 

3,185 \ 
:2L6x3.5x5/16 

:2L8x8xl/2 

frame 
501 548 
551 554 
559 566 
571 574 
577 579 
580 585 
586 587 
588 
589 590 
591 596 
597 599 
601 649 
711 714 
719 720 
721 722 
723 726 
727 728 
729 730 

57 
58 
58 
58 
'71 
SB 
=60 
=1,1 
=60 
=59 
=71 
=61 
=64 
=64 
=65 
=66 
=65 
=64 
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735 738 1 m=64 
555 558 1 m=67 
567 570 1 m=67 
701 702 1 m=66 
703 704 1 m=65 
705 706 1 m=68 
707 708 1 m=69 
715 716 1 m=70 
717 718 1 m=68 
731 732 1 m=68 
733 734 1 m=70 
741 742 1 m=69 
743 744 1 m=68 
745 746 1 m=65 
747 748 1 m=66 
805 812 1 1=1, 001 
835 838 1 1=1, 001 
859 862 1 1=1, 001 
817 818 1 1=1, 001 
820 1=1, 001 
871 1=1, 001 
867 868 1 1=1, 001 
998 999 1 m=72 
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Truss Tl Hangars 43 and 47        Retrofit: Knee Braces 
Maximum Wind 

CSI  /  SAP90  -  -  FINITE  ELEMENT  ANALYSIS  OF  STRUCTURES  PAGE   22 
SAP9 0_FILE:tl-4 7k/SAPSTL_FILE:asd.STL 

Truss Tl Hangars 43 and 47 with Knee braces 

AISC SPECIFICATIONS, ASD 1989 
AXIAL LOAD & BIAXIAL MOMENT INTERACTION STRESS CHECK 

ELEM  SECTION  CHK  STRESS = AXL + B33 + B22  STATION COMBO  AISC SECTION 
ID TYPE TYPE RATIO LOCATION NO EQUATION    TYPE 

{in} 
501 T NON-COM 

(T) .575 .199 .376 .000 80.02 4 (H2-1 
502 T NON-COM 

(T) .787 .198 .589 .000 80.02 4 (H2-1 
503 T NON-COM 

(T) 1.025 .425 .600 .000 80.02 4 (H2-1 
504 T NON-COM 

(T) 1.024 .424 .600 .000 .00 4 (H2 -1 ).'-' 
505 T NON-COM 

(T) 1.104 .589 .515 .000 80.02 4 (H2-1 
506 T NON-COM 

(T) 1.103 .589 .515 .000 .00 4 (H2-1 
507 T NON-COM 

(T) 1.130 .681 .448 .000 80.02 4 (H2-1 
508 T NON-COM 

(T) 1.129 .681 .448 .000 .00 , / 4 (H2 -1 
509 T NON-COM 

(T) 1.024 .712 .312 .000 80.02 4 (H2-1 
510 T NON-COM 

(T) 1.023 .711 .312 .000 '.00 4 (H2-1 
511 T NON-COM 

(T) .891 .678 .213 .000 80.02 4. (H2-1 
512 T NON-COM 

(T) .891 .678 .213 .000 .00 4 (H2-1 
513 T NON-COM 

(T) 1.035 .676 .359 .000 80.02 4 (H2-1 
514 T NON-COM 

(T) 1.035 .675 .359 .000 .00 4 (H2-1) 
515 T NON-COM 

(T) 1.117 .580 .537 .000 80.02 4 (H2-1) 
516 T NON-COM 

(T) 1.117 .580 .537 .000 .00 4 (H2-1) 
517 T NON-COM 

(T) 1.018 .431 .587 .000 80.02 4 (H2-1) 
518 T NON-COM 

(T) 1.017 .431 .587 .000 .00 4 (H2-1) 
519 T NON-COM 

(T) .820 .233 .587 .000 80.02 4 (H2-1) 
520 T NON-COM 

(T) .820 .232 .587 .000 .00 4 (H2-1) 
521 T NON-COM 

(C) .666 .019 .647 .000 80.02 4 (Hl-3) 
522 T NON-COM 

(C) .694 .020 .674 .000 80.02 4 (Hl-3) 
523 T NON-COM 

(C) 1.041 .337 .704 .000 .00 4 (Hl-1) 
524 T NON-COM 

(C) .815 .337 .478 .000 .00 4 (Hl-1) 
525 T NON-COM 
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(C) .815      .337      .478      .000 80.02 4      (Hl-1) 
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CSI  /  SAP90  -  -  FINITE  ELEMENT  ANALYSIS  OF  STRUCTURES  PAGE   23 
SAP90_FILE:tl-47k/SAPSTL_FILE:asd.STL 

Truss Tl Hangars 43 and 47 with Knee braces 

AISC SPECIFICATIONS, ASD 1989 
AXIAL LOAD & BIAXIAL MOMENT INTERACTION STRESS CHECK 

ELEM  SECTION  CHK  STRESS = AXL + B33 + B22  STATION COMBO  AISC     SECTION 
ID TYPE TYPE RATIO LOCATION 

{in} 
NO EQUATION TYPE 

526 T NON-COM 

(C) 1.041 .337 .704 .000 80.02 4 (Hl-1) 

527 T NON-COM 
(C) .694 .020 .674 .000 .00 4 (Hl-3) 

528 T NON-COM 

(C) .666 .019 .647 .000 .00 4 (Hl-3) 

529 T NON-COM 

(T) .820 .233 .587 .000 80.02 4 (H2-1) 

530 T NON-COM 

(T) .820 .233 .587 .000 .00 4 (H2-1) 

531 T NON-COM 

(T) 1.017 .431 .587 .000 80.02 4 (H2-1) 

532 T NON-COM 

(T) 1.018 .431 .587 .000 .00 4 (H2-1) 

533 T NON-COM 
(T) 1.117 .580 .537 .000 80.02 4 (H2-1) 

534 T NON-COM 
(T) 1.117 .580 .537 .000 .00 4 (H2-1) 

535 T NON-COM 

(T) 1.035 .675 .359 .000 80.02 4 (H2-1) 

536 T NON-COM 

(T) 1.035 .676 .359 .000 .00 4 (H2-1) 

537 T NON-COM 

(T) .891 .678 .213 .000 80.02 4 (H2-1) 

538 T NON-COM 
(T) .891 .679 .213 .000 .00 4 (H2-1) 

539 T NON-COM 
(T) 1.023 .711 .312 .000 80.02 4 (H2-1) 

540 T NON-COM 
(T) 1.024 .712 .312 .000 .00 4 (H2-1) 

541 T NON-COM 

(C) .512 .322 .191 .000 80.02 1 (Hl-1) 
(T) 1.129 .681 .448 .000 80.02 4 (H2-1) 

542 T NON-COM 
(C) .512 .322 .191 .000 .00 1 (Hl-1) 
(T) 1.130 .682 .448 .000 .00 4 (H2-1) 

543 T NON-COM 
(T) 1.103 .589 .515 .000 80.02 4 (H2-1) 

544 T NON-COM 
(T) 1.104 .589 .515 .000 .00 4 (H2-1) 

545 T NON-COM 

(T) 1.024 .424 .600 .000 80.02 4 (H2-1) 

546 T NON-COM 

(T) 1.025 .425 .600 .000 .00 4 (H2-1) 

547 T NON-COM 

(T) .787 .198 .589 .000 .00 4 (H2-1) 

548 T NON-COM 

(T) .575 .199 .376 .000 .00 4 (H2-1) 

553 G NON-COM 

(C) .538 .402 .136 .000 .00 4 (Hl-1) 
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SAP9 0_FILE:tl- 4 7k/SAPSTL_FILE:asd.STL 

Truss Tl Hangars 43 and 47 with Knee braces 

AISC SPECIFICATIONS, ASD 1989 
AXIAL LOAD & BIAXIAL MOMENT INTERACTION STRESS CHECK 

ELEM  SECTION  CHK  STRESS = AXL + B33 + B22  STATION COMBO  AISC     SECTION 

ID  TYPE 

554  G 

TYPE   RATIO 

555 

556 

557 

561 

564 

568 

569 

570 

571 

572 

577 

578 

579 
580 
581 
582 
583 

584 

T 

T 

T 

G 

562  G 

563 

G 

T 

T 

T 

G 

G 

G 

G 

G 
G 
G 
G 
G 

585  G 

586  G 

(C) 

(C) 

(C) 

(C) 

(C) 
(T) 

(C) 
(T) 

(C) 
(T) 

(T) 

(C) 

(C) 

(C) 

(C) 

(C) 

(T) 

(T) 

(C) 

(C) 
(T) 

(C) 
(T) 

(C) 
(T) 

1.029 .768 .261 .000 

.936 .741 .195 .000 

1.026 .788 .239 .000 

.746 .571 .175 .000 

.545 

.935 

.454 

.861 

.091  .000 

.074  .000 

.805  .685  .120 .000 
1.455 1.393  .062 .000 

.816  .685  .131 .000 
1.455 1.393  .062 .000 

.935  .861  .074 .000 

.746  .571  .175 .000 

1.026  .788  .239 .000 

.936  .741  .195 .000 

1.029  .768  .261 .000 

.538  .402  .136 .000 

.756  .756  .000 .000 
kl/r > 200 

.570  .570  .000 .000 
kl/r > 200 
kl/r > 200 
kl/r > 200 
kl/r > 200 
kl/r > 200 

.645  .645  .000 .000 
kl/r > 200 

1.276 1.276  .000 .000 
.565  .565  .000 .000 

kl/r > 200 
1.313 1.313  .000 .000 
.714  .714  .000 .000 

kl/r > 200 
1.283 1.283  .000 .000 
.683  .683  .000 .000 

LOCATION 
{in} 

160.00 

.00 

160.00 

160.00 

160.00 
.00 

.00 
80.00 

160.00 
80.00 

160.00 

.00 

.00 

160.00 

.00 

160.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

NO  EQUATION    TYPE 

NON-COM 

4 

4 

4 

4 

1 
4 

1 
4 

1 
4 

4 

4 

4 

4 

4 

4 

4 

4 

(Hl-1 

(Hl-1 

(Hl-1 

(Hl-1 

(Hl-1 
(H2-1 

(Hl-1 
(H2-1 

(Hl-1 
(H2-1 

(H2-1 

(Hl-1 

(Hl-1 

(Hl-1 

(Hl-1 

(Hl-1 

(H2-1 

(H2 -1 

1  (Hl-1) 

(Hl-1) 
(H2-1) 

(Hl-1) 
(H2-1) 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 
NON-COM 
NON-COM 
NON-COM 
NON-COM 

NON-COM 

NON-COM 

NON-COM 

1.  (Hl-1) 
4  (H2-1) 
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Truss Tl Hangars 43 and 47 with Knee braces 

AISC SPECIFICATIONS, ASD 1989 
AXIAL LOAD & BIAXIAL MOMENT INTERACTION STRESS CHECK 

LEM SECTION CHK STRESS = AXL + B33 + B22 STATION COMBO AISC SECTION 

ID TYPE TYPE RATIO LOCATION 
{in} 

NO EQUATION TYPE 

587 G kl/r > 200 NON-COM 

■(c) 1.321 1.321 .000 .000 .00 1 (Hl-1) 
(T) .811  .811 .000 .000 .00 4 (H2-1) 

588 W14X61 COMPACT 

(T) .700  .700 .000 .000 200.00 4 (H2-1) 

589 G NON-COM 

(C) 1.697 1.697 .000 .000 .00 1 (Hl-1) 

(T) .811  .811 .000 .000 .00 4 (H2-1) 

590 G kl/r > 200 NON-COM 

(C) 1.588 1.588 .000 .000 .00 1 (Hl-1) 

(T) .683  .683 .000 .000 .00 4 (H2-1) 

591 G kl/r > 200 NON-COM 

(C) 1.781 1.781 .000 .000 .00 1 (Hl-1) 

(T) .714  .714 .000 .000 .00 4 (H2-1) 

592 G kl/r > 200 NON-COM 

(C) 1.698 1.698 .000 .000 .00 1 (Hl-1) 
(T) .565  .565 .000 .000 .00 4 (H2-1) 

593 G kl/r > 200 NON-COM 

(C) 1.052 1.052 .000 .000 .00 1 (Hl-1) 

594 G kl/r > 200 NON-COM 

595 G kl/r > 200 NON-COM 

596 G kl/r > 200 NON-COM 

(C) .680  .680 .000 .000 .00 1 (Hl-1) 

597 G kl/r > 200 NON-COM 

(C) 1.379 1.379 .000 .000 .00 1 (Hl-1) 

598 G kl/r > 200 NON-COM 

(C) 1.453 1.453 .000 .000 .00 1 (Hl-1) 
(T) .570  .570 .000 .000 .00 4 (H2-1) 

599 G NON-COM 

(C) 1.127 1.127 .000 .000 .00 1 (Hl-1) 
(T) .756  .756 .000 .000 .00 4 (H2-1) 

605 T kl/r > 200 NON-COM 

606 T kl/r > 200 NON-COM 

607 T kl/r > 200 NON-COM 

608 T kl/r > 200 NON-COM 

609 T kl/r > 200 NON-COM 

611 T kl/r > 200 NON-COM 

612 T kl/r > 200 NON-COM 

614 T kl/r > 200 NON-COM 

618 T kl/r > 200 NON-COM 

619 T kl/r > 200 NON-COM 

620 T kl/r > 200 NON-COM 

624 T kl/r > 200 NON-COM 

701 T NON-COM 

(C) .962  .869 .093 .000 113.14 4 (Hl-1) 

702 T NON-COM 

(C) .913  .824 .089 .000 .00 4 (Hl-1) 

703 T NON-COM 

(C) 1.837 1.643 .194 .000 114.32 4 (Hl-1) 
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Truss Tl Hangars 43 and 47 with Knee braces 

AISC SPECIFICATIONS, ASD 1989 
AXIAL LOAD & BIAXIAL MOMENT INTERACTION STRESS CHECK 

LEM SECTION CHK STRESS = AXL + B33 + B22 STATION COMBO AISC SECTION 

ID TYPE TYPE RATIO LOCATION NO EQUATION TYPE 
{in} 

704 T NON-COM 

(C) 1 820 1 629 .190 .000 .00 4 (Hl-1) 

705 T fa > Fe NON-COM 

706 T fa > Fe NON-COM 

707 T fa > Fe NON-COM 

708 T fa > Fe NON-COM 

709 2L3X2X5/16-3 NON-COM 

(C) 820 623 .197 .000 117.95 4 (Hl-1) 

710 2L3X2X5/16-3 NON-COM 

(C) 594 450 .145 .000 .00 4 (Hl-1) 

713 T NON-COM 

(C) 1 054 771 .283 .000 .00 4 (Hl-1) 

714 T NON-COM 

(C) 1 .181 850 .331 .000 121.67 4 (Hl-1) 

715 T fa > Fe NON-COM 

716 T fa > Fe NON-COM 

717 T fa > Fe NON-COM 

718 T fa > Fe NON-COM 

719 T fa > Fe NON-COM 

720 T fa > Fe NON-COM 

721 T fa > Fe NON-COM 

722 T fa > Fe NON-COM 

723 T fa > Fe NON-COM 

724 T fa > Fe NON-COM 

725 T fa > Fe NON-COM 

726 T fa > Fe NON-COM 

727 T fa > Fe NON-COM 

728 T fa > Fe NON-COM 

729 T fa > Fe NON-COM 

730 T fa > Fe NON-COM 

731 T fa > Fe NON-COM 

732 T fa > Fe NON-COM 

733 T fa > Fe NON-COM 

734 T fa > Fe NON-COM 

735 T NON-COM 

(C) 1 .181 850 .331 .000 121.67 4 (Hl-1) 

736 T NON-COM 

(C) 1 .054 771 .283 .000 .00 4 (Hl-1) 

739 2L3X2X5/16-3 NON-COM 

(C) .595 450 .145 .000 .00 4 (Hl-1) 

740 2L3X2X5/16-3 NON-COM 

(C) .820 623 .197 .000 117.95 4 (Hl-1) 

741 T fa > Fe NON-COM 

742 T fa > Fe NON-COM 

743 T fa > Fe NON-COM 

744 T fa > Fe NON-COM 

745 T NON-COM 

(C) 1 .820 1 .630 .190 .000 .00 4 (Hl-1) 

746 T NON-COM 

(C) 1 .837 1 .643 .194 .000 114.32 4 (Hl-1) 
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Truss Tl Hangars 43 and 47 with Knee braces 

AISC SPECIFICATIONS, ASD 1989 
AXIAL LOAD & BIAXIAL MOMENT INTERACTION STRESS CHECK 

ELEM  SECTION  CHK  STRESS = AXL + B33 + B22  STATION COMBO  AISC 

ID TYPE 

747 T 

748 T 

809 W24X68 

812 W24X68 

817  W18X65 

820 W18X76 

821 W18X76 

822 W18X76 

823 W18X76 

859 W24X68 

860 W24X68 

862  W24X68 

867  W18X65 

871 W18X76 

872 W18X76 

873 W18X76 

874 W18X76 

998 G 

999 G 

TYPE   RATIO 

(C) 

(C) 

(T) 

(C) 
(T) 

(C) 
(T) 

(C) 
(T) 

(T) 

(T) 

(T) 

(C) 
(T) 

(C) 

(C) 
(T) 

(C) 

(C) 
(T) 

(C) 
(T) 

(T) 

(C) 
(T) 

(T) 

(C) 
(T) 

.913 .824 .089 

.962 .869 .093 

.530  .052  .477 

.000 

.000 

.000 

.821  .020 

.985  .052 

.801  .000 

.933  .000 

.890 .005 .885 .000 

.601 .000 .601 .000 

.884 .084 .800 .000 

.846 .116 .731 .000 

1.075 .181 .894 .000 

.558 .090 .467 .000 

.938 .091 .847 .000 

.642  .026 

.506  .088 

.616  .000 

.419  .000 

LOCATION 
{in} 

.00 

113.14 

.00 

78.00 
78.00 

180.50 
180.50 

180.50 
180.50 

108.50 

.00 

.00 

.00 

.00 

.506 .026 .480 .000 .00 

.839 .026 .814 .000 78.00 

.627 .054 .573 .000 78.00 

1.079 .086 .993 .000 180.50 

.723 

.568 

.795 
1.074 

,107  .615 
.110  .458 

.119 

.215 

.676 

.860 

.000 

.000 

.000 

.000 

.544  .110  .434  .000 

.685  .043 

.933  .114 

.642  .000 

.818  .000 

.698  .251  .447  .000 

.619  .236  .383  .000 

.683  ,281  .401  .000 

180.50 
180.50 

108.50 
108.50 

.00 

.00 

.00 

.00 

.00 

.00 

SECTION 

NO  EQUATION    TYPE 

NON-COM 

4 

4 

2 

1 
2 

2 
1 

1 
2 

2 

2 

2 

1 
4 

1 
2 

1 
2 

1 
4 

(Hl-1) 

(Hl-1) 

(H2-1) 

(Hl-3) 
(H2-1) 

(Hl-3) 
(H2-1) 

(Hl-3) 
(H2-1) 

(H2-1) 

(H2-1) 

(H2-1) 

(Hl-3) 
(H2-1). 

1  (Hl-3) 

(Hl-3) 
(H2-1) 

(Hl-3) 

(Hl-3) 
(H2-1) 

(Hl-3) 
(H2-1) 

4 (H2-1) 

1 (Hl-3) 
4 (H2-1) 

2 (H2-1) 

1 (Hl-1) 
4 (H2-1) 

NON-COM 

COMPACT 

COMPACT 

COMPACT 

COMPACT 

COMPACT 

COMPACT 

COMPACT 

COMPACT 

COMPACT 

COMPACT 

COMPACT 

COMPACT 

COMPACT 

COMPACT 

COMPACT 

NON-COM 

NON-COM 
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Truss T2 Hangars 44 and 45 Knee Braces 

C SAP90 INPUT 

system 
L=10 
C 
C 
C 
joints 
C    Truss Joints T2-a 

1 x=0   z=0 y=o 
49 x=3840 z=0      g=l,49,2 
51 x=0    z=160 
75 x=1920 z=200     g=51,75,l 
99 x=3840 z=160    g=75,99,l 

102 x=80   z=80 
112 x=880  z=88.3333 g=102,112,2 
114 x=1040 z=91.6667 
124 x=1840 z=100     g=114,124,2 
126 x=2000 z=100 
136 x=2800 z=91.6667 g=126,136,2 
138 x=2960 z=88.3333 
148 x=3760 z=80     g=138,148,2 
50 x=0    z=42 
100 x=3840 z=42 
166 x=1920 z=-384 
C    Bracing Frame Joints T2-a 
149 x=-390  z=42 
150 x=-312  z=42 
151 x=-390  z=0 
152 x=-312  z=0 
153 x=-312  z=-130 
154 x=-0    z=-130 
155 x=-390  z=-213 
156 x=-312  z=-213 
157 x=-312  z=-252 
158 x=0     z=-252 
161 x=-156  z=-65 
162 x=-156  z=-191 
163 x=-156  z=-318 
164 x=-390  z=-384 
165 x=-312  z=-384 
167 x=0     z=-384 
170 x=4152  z=42 
171 x=4230  z=42 
172 x=4152  z=0 
173 x=4230  z=0 
174 x=3840  z=-43 
178 x=4152  z=-43 
179 x=3840  z=-203.5 
183 x=4152  z=-203.5 
184 x=4230  z=-203.5 
185 x=3840  z=-384 
186 x=4152  z=-384 
187 x=4230  z=-384 
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188 x=3996  z=-123.25 
189 x=3996  z=-293.75 
998 x=0   z=-95   y=0 
999 x=3840 z=-95   y=0 

restraints 
164 r=l,1,1,0,0,0 
187  r=l,1,1,0,0,0 
165 r=l,1,1,0,0,0 
167  r=l,1,1,0,0,0 
185 r=l,1,1,0,0,0 
186 r=l,1,1,0,0,0 
166 r=l,1,1,0,0,0 
1 49 2 r=0,1,0,0,0,0 
51 99 1 r=0,1,0,0,0,0 
149 150 1 r=0,1,0,0,0,0 
151 r=0,1,0,0,0,0 
155 r=0,1,0,0,0,0 
170 174 1  r=0,1,0,0,0,0 
178 179' 1 r=0,1,0,0,0,0 
183 184 1 r=0,1,0,0,0,0 

frame 
nm= =58 nl=18 z=-l,0,0,0, 0,0 ,0,0,0,0 
1 sh=216x3.5x3/8-3 w= .00205    E=29000 
2 sh=218x6xl/2-3 w= .0038333 
3 sh=216x6x3/8-3 w= .00248333 
4 sh=213x3.5x5/16-3 w= .0011 
5 sh=213x3xl/4-3 w= .00081667 
6 sh=216x3.5x5/16-3 w= .0016333 
7 sh=213x3x5/16-3 w= .00101667 
8 sh=2L3.5X2.5X5/16-3 w= .001008333 
9 sh=213x2.5xl/4-3 w= .00075 
10 sh=213x2x5/16-3 w= .0008333 
11 sh=216x6xl/2-3 w= .0030667 
12 sh=218x6xl/2-3 w= .0038333 
13 sh=214x3x5/16-3 w= .0012 
14 sh=216x4x3/8-3 w= .00205 
15 sh=215x3xl/4-3 w= .0011 
16 sh=215x3.5x5/16-3 w= .00145 
17 sh=wl8x65 w= .00541667 
18 sh=w24x68 w= .005667 
19 sh=wl8x46 w= .0038333 
20 sh=wl8x65 w= .00541667 
21 sh=216x6x5/8-3 w= .0040333 
22 sh=213x2.5xl/4-3 w= .00075 
23 sh=w8xl8 w= .0015 
24 sh=wl2x22 w= .0018333 
25 sh=wl0x22 w= .0018333 
26 sh=wl4x30 w= .0025 
27 sh=w8x31 w= .00258333 
28 sh=wl2x26 w= .0021667 
29 sh=wl0xl2 w= .001 
30 sh=wl0x22 w= .0018333 
31 sh=14x3xl/4 w= .00048333 
32 sh=13.5x2.5x1/4 w= .000408333 
33 sh=215x3.5x3/8-3 w= .0017333 
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34 sh=wl4x90 w=.0075 
35 sh=wl4xl45 w=.01208333 
36 sh=w33x201 w=.01675 
37 sh=217x4xl/2        w=.00298 
38 sh=wl4x74 w=.0061667 
39 sh=wl4x43 w=.00358333 
40 sh=215x3x5/16       w=.0013667 
41 sh=sl2x50 w=.0041667 
42 sh=wl4x61 w=.00508333 
43 sh=w6xl6 w=.001333 
44 sh=213x2.5x1/4-3    w=.00075 
45 sh=mcl2x31 w=.00258333 
46 sh=mcl2x31 w=.00258333 
47 sh=mcl2x31 w=.00258333 
48 sh=216x3.5x3/8-3    w=.00195 
49 sh=215x3x5/16-3     w=.0013667 
50 sh=215x5x3/8        w=.00205 
51 sh=13x2.5x1/4       w=.000375 
52 sh=13x2xl/4 w=.000341667 
53 sh=wl4x30 w=.0025 
54 sh=215x3.5x5/16-3   w=.00145 
55 sh=wl4x34 w=,0028333 
56 sh=14x3x5/16        w=.0006 
57 sh=sl0x35 w=.004 
58 sh=218x8xl/2 
C     Live Load on braced frames 
1 wg=0,0,-.08333    :100 psf---T2 
C     Slab load on braced frames 
2 wg=0,0,-.041667   :150pcfx4 in. ---T2 
C      Roof Dead Loads 
3 wg=0,0,-.0025 
C      Roof Live Loads 
4 wg=0,0,-.01667 
C       Wind Span Loads 
5 wg=.048333,0,0 
6 wg=.0508333,0,0 
7 wg=.0033,0,0 
8 wg=-.011667,0,0 
9 wg=.06,0,0 
10 wg=-.015,0,0 
11 wg=.015,0,0 
12 wg=-.071667,0,0 
13 wg=.071667,0,0 
14 wg=-.048333,0,0 
15 wg=-.0508333,0,0 
16 wg=-.0033,0,0 
17 wg=.011667,0,0 
18 wg=-.06,0,0 
C        Truss Elements T2-a 
385  166  25   m=34 lp=2,0 
88   25   75  m=34 lp=2,0 
C Bottom Chord (3 axis   +Y) 
51 1   3   m=ll lp=2,0 lr=l,0,0,0,0,0 
52 3    5   m=ll lp=2,0        g=2,l,2,2 
55   9    11   m=21 lp=2,0        g=3,l,2,2 
59 17   19   m=ll lp=2,0        g=2,1,2,2 
62   23   25  m=ll lp=2,0 lr=0,1,0,0,0,0 
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63 25 27 m=ll lp=2,0 lr=l,0,0,0,0,0 
64 27 29 m=ll lp=2,0        g=2,l,2,2 
67 33 35 m=21 lp=2,0        g=3,1,2,2 
71 41 43 m=ll lp=2,0        g=2,l,2,2 
74 47 49 m=ll lp=2,0 lr=0,1,0,0,0,0 
C Main Diagonal Bottom Section 
202 102 3 m=14 lp=2,0 lr=0,1,0,0,0,0 
204 104 5 m=6 lp=2,0 lr=0,1,0,0,0,0 
206 106 7 m=15 lp=2,0 lr=0,1,0,0,0,0 
208 108 9 m=8 lp=2,0 lr=0,1,0,0,0,0 
210 110 11 m=9 lp=2,0 1r=0,1,0,0,0,0 
212 112 13 m=13 lp=2,0 lr=0,1,0,0,0,0 
213 114 13 m=10 lp=-2,0 lr=0,1,0,0,0,0 
215 116 15 m=9 lp=-2,0 lr=0,1,0,0,0,0 
217 118 17 m=8 lp=-2,0 lr=0,1,0,0,0,0 
219 120 19 m=13 lp=-2,0 lr=0,1,0,0,0,0 
221 122 21 m=6 lp=-2,0 lr=0,1,0,0,0,0 
223 124 23 m=l lp=-2,0 lr=0,1,0,0,0,0 
226 126 27 m=l lp=2,0 lr=0,1,0,0,0,0 
228 128 29 m=6 lp=2,0 lr=0,1,0,0,0,0 
230 130 31 m=13 lp=2,0 lr=0,1,0,0,0,0 
232 132 33 m=8 lp=2,0 lr=0,1,0,0,0,0 
234 134 35 m=9 lp=2,0 lr=0,1,0,0,0,0 
236 136 37 m=10 lp=2,0 lr=0,1,0,0,0,0 
237 138 37 m=13 lp=-2,0 lr=0,1,0,0,0,0 
239 140 39 m=9 lp=-2,0 lr=0,1,0,0,0,0 
241 142 41 m=8 lp=-2,0 lr=0,1,0,0,0,0 
243 144 43 m=15 lp=-2,0 lr=0,1,0,0,0,0 
245 146 45 m=6 lp=-2,0 lr=0,1,0,0,0,0 
247 148 47 m=14 lp=-2,0 lr=0,1,0,0,0,0 
C Main Diagonal Top section 
201 51 102 m=14 lp=2,0 lr=l,0,0,0,0,0 
203 53 104 m=6 lp=2,0 lr=l,0,0,0,0,0 
205 55 106 m=15 lp=2,0 lr=l,0,0,0,0,0 
207 57 108 m=8 lp=2,0 lr=l,0,0,0,0,0 
209 59 110 m=9 lp=2,0 lr=l,0,0,0,0,0 
211 61 112 m=13 lp=2,0 lr=l,0,0,0,0,0 
214 65 114 m=10 lp=-2,0 lr=l,0,0,0,0,0 
216 67 116 m=9 lp=-2,0 lr=l,0,0,0,0,0 
218 69 118 m=8 lp=-2,0 lr=l,0,0,0,0,0 
220 71 120 m=13 lp=-2,0 lr=l,0,0,0,0,0 
222 73 122 m=6 lp=-2,0 lr=l,0,0,0,0,0 
224 75 124 m=l lp=-2,0  lr=l,0,0,0,0,0 
225 75 126 m=l lp=2,0  lr=l,0,0,0,0,0 
227 77 128 m=6 lp=2,0 lr=l,0,0,0,0,0 
229 79 130 m=13 lp=2,0 lr=l,0,0,0,0,0 
231 81 132 m=8 lp=2,0 lr=l,0,0,0,0,0 
233 83 134 m=9 lp=2,0 lr=l,0,0,0,0,0 
235 85 136 m=10 lp=2,0 lr=l,0,0,0,0,0 
238 89 138 m=13 lp=-2,0 lr=l,0,0,0,0,0 
240 91 140 m=9 lp=-2,0 lr=l,0,0,0,0,0 
242 93 142 m=8 lp=-2,0 lr=l,0,0,0,0,0 
244 95 144 m=15 lp=-2,0 lr=l,0,0,0,0,0 
246 97 146 m=6 lp=-2,0 lr=l,0,0,0,0,0 
248 99 148 m=14 lp=-2,0 lr=l,0,0,0,0,0 
C Diagonal Brace 
126 53 102 m=5 lp=2,0      g=5,l,2,2 lr=l,1,0,0,0,0 
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132 63 114 m=5 lp=-2,0 g=5,l,2,2 lr=l,1,0,0,0,0 
138 77 126 m=5 lp=2,0 g=5,1,2,2 lr=l,1,0,0,0,0 
144 87 138 m=5 lp=-2,0 g=5,l,2,2 lr=l,1,0,0,0,0 
C Vertical Brace 
101  102  52   m=5  lp=2,0    g=10,l,2,2 lr=l, 1,0,0,0,0 
112 124  74   m=22 lp=2,0  lr=l,1,0,0,0,0 
113 126  76   m=22 lp=-2,0  lr=l,1,0,0,0,0 
114 128  78   m=5  lp=-2,0   g=10,1,2,2 lr=l,1,0,0,0,0 
C Top Chord <3 axis  -  -Z) 
1 51   52   m=12  lp=-2,0 lr=l,0,0,0,0,0 
2 52   53   m=12  lp=-2,0      g=21,1,1,1 
24 74   75   m=12  lp=-2,0 lr=0,1,0,0,0,0 
25 75  76  m=12  lp=-2,0 lr=l,0,0,0,0,0 
26 76  77  m=12  lp=-2,0      g=21,1,1,1 
48 98  99  m=12  lp=-2,0 lr=0,1,0,0,0,0 
C South Vertical Member 
76   50   51   m=20 lp=2,0 nsl=0,0,6,8,0,0,10,12,16,18 \ 

lr=l,1,0,0,0,0 
50  1   50  m=20 lp=2,0 nsl=0,0,6,8,0,0,10,12,16,18 \ 

lr=l,1,0,0,0,0 
m=14 lp=2,0 g=l,l,2,2 lr=l,1,0,0, 0, 0 
m=6 lp=2,0 g=5,l,2,2 lr=l,1,0,0,0,0 
m=14 lp=2,0 g=2,l,2,2 lr=l,1,0,0,0,0 
m=14 lp=-2,0 g=2,l,2,2 lr=l,1,0,0,0,0 
m=6 lp=-2,0 g=5,l,2,2 lr=l,1,0,0,0,0 
m=14 lp=-2,0 g=l,l,2,2 lr=l,1,0,0,0,0 
m=20 lp=2,0 nsl=0,0,7,9,0,0,11,13,15,17 \ 

lr=l,1,0,0,0,0 
49 49  100   m=20 lp=2,0 nsl=0,0,7,9,0,0,11,13,15,17 \ 

lr=l,1,0,0,0,0 

77 3 53 
79 7 57 
85 19 69 
89 27 77 
92 33 83 
98 45 95 
100 100 99 

C B racing Fram e Eleme 
301 149 150 m=23 lp=2,0 
302 150 50 m=24 lp=2,0 
303 151 152 m=25 lp=2,0 
304 152 1 m=26 lp=2,0 
305 153 154 m=57 lp=2,0 
306 155 156 m=25 lp=2,0 
307 157 158 m=57 lp=2,0 
310 164 155 m=27 lp=3,0 
311 155 151 m=27 lp=3,0 
316 151 149 m=27 lp=3,0 
319 152 150 m=19 lp=2,0 
312 165 157 m=19 lp=2,0 
314 157 156 m=19 lp=2,0 
315 156 153 m=19 lp=2,0 
317 153 152 m=19 lp=2,0 
318 167 158 m=2 0 lp=2,0 
320 158 154 m=20 lp=2,0 
321 998 1 m=2 0 lp=2,0 
340 154 998 m=20 lp=2,0 
322 153 161 m=8 lp=2,0 
323 161 1 m=8 lp=2,0 
324 152 161 m=8 lp=2,0 
325 161 154 m=8 lp=2,0 
326 157 162 m=8 lp=2,0 
327 162 154 m=8 lp=2,0 
328 153 162 m=8 lp=2,0 

nsl=0,0,5,8,0,0,10,12,16,18 
nsl=0,0,5,8,0,0,10,12,16,18 
nsl=0,0,5,8,0,0,10,12,16,18 
nsl=0,0,5,8,0,0,10,12,16,18 
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329 162 158 m=8 lp=2,0 
330 165 163 m=8 lp=2,0 
331 163 158 m=8 lp=2,0 
332 157 163 m=8 lp=2,0 
333 163 167 m=8 lp=2,0 
351 100 170 m=24 lp=2,0 
352 170 171 m=23 lp=2,0 
353 49 172 m=26 lp=2,0 
354 172 173 m=25 lp=2,0 
355 174 178 m=26 lp=2,0  nsl=3,0,0,0,0,4,0,0,0, 0 
359 179 183 m=19 lp=2,0  nsl=2,1,0,0,0,0,0,0,0,0 
363 183 184 m=25 lp=2,0 
364 187 184 m=27 lp=3,0 
365 184 173 m=27 lp=3,0 
366 173 171 m=27 lp=3,0 
367 186 183 m=19 lp=2,0  nsl=0,0,7,9,0,0,11,13,14,17 
368 183 178 m=19 lp=2,0  nsl=0,0,7,9,0,0,11,13,14,17 
369 178 172 m=19 lp=2,0 
370 172 170 m=19 lp=2,0 
371 185 179 m=20 lp=2,0 
372 179 999 m=20 lp=2,0 
384 999 174 m=20 lp=2,0 
373 174 49 m=20 lp=2,0  nsl=0,0,7,9,0,0,11,13,14,17 
374 174 188 m=8 lp=-2,0 
375 188 183 m=8 lp=-2,0 
376 179 188 m=8 lp=-2,0 
377 188 178 m=8 lp=-2,0 
378 179 189 m=8 lp=-2,0 
379 189 186 m=8 lp=-2,0 
380 185 189 m=8 lp=-2,0 
381 189 183 m=8 lp=-2,0 
C 
C Knee Braces 
998 998 3 m=58 lp=2,0 
999 999 47 m=58 lp=2,0 

loads 
51 99 48 1=1 f=0,0, -.376 
52 54 1 1=1 f=0,0, -.737 
55 1=1 f=0,0, -.832 
56 58 1 1=1 f=0,0, -.737 

59 1=1 f=0,0, -.832 
60 62 1 1=1 f=0,0. -.737 
63 1=1 f=0,0. -.952 
64 66 1 1=1 f=0,0, -.737 
67 1=1 f=0,0, -.832 
68 70 1 1=1 f=0,0, -.737 
71 1=1 f=0,0, -.832 
72 74 1 1=1 f=0,0, -.737 
75 1=1 f=0,0. -1.46 
76 78 1 1=1 f=0,0, -.737 
79 1=1 f=0,0. -.832 
80 82 1 1=1 f=0,0. -.737 
83 1=1 f=0,0, -.832 
84 86 1 1=1 f=0,0, -.737 
87 1=1 f=0,0, -.952 
88 90 1 1=1 f=0,0, -.737 
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91 
92 94 1 
95 
96 98 1 
51 99 48 
52 98 1 
51 99 4 
55 59 4 
63 87 24 
67 71 4 
75 
79 83 4 
91 95 4 
9 17 8 
33 41 8 
51 99 48 
52 98 1 
1 49 48 
3 23 2 
27 47 2 
155 
184 
155 
184 
51 
52 57 1 
58 
59 64 1 
65 98 1 
99 
51 
52 57 1 
58 
59 64 1 
65 98 1 
99 
3 23 2 
27 47 2 
155 
184 
155 
184 
51 
52 98 1 
99 
51 
52 98 1 
99 
184 
155 
99 
93 98 1 
92 
86 91 1 
52 85 
51 
184 

1=1 
1=1 
1=1 
1=1 
1=1 
1=1 

! 1= 
1= 
1= 
1= 
1= 
1 
1= 
1= 
1= 
1= 
1 
1 
1= 
1= 
1= 
1= 
1= 
1= 
1= 
1= 
1= 
1 
1 
1= 
1= 
1= 
1= 
1= 
1= 
1 
1= 
1= 
1 
1 
1= 
1= 
1= 
1= 
1= 
1= 
1= 
1= 
1 
1= 
1= 
1= 
1= 
1= 
1= 
1 
1 

f=0,0,-.832 
f=0,0,-.737 
f=0,0,-.832 
f=0,0,-.737 
f=0,0,-.3 
f=0,0,-.6 

1 f=0,0,-.347 
f=0,0,-.557 
f=0,0,-.322 
f=0,0,-.557 
f=0,0,-.163 
f=0,0,-.557 
f=0,0,-.557 
f=0,0,-.1775 
f=0,0,-.1775 
f=0,0, .66667 
f=0,0,-1.3333 
f=0,0,-.533 
f=0,0,-1.066 
f=0,0,-1.066 
f=12.11,0,0 
f=.83,0,0 
f=2.91,0,0 
f=15,0,0 
f=0,0,.867 
f=0,0,1.73 
f=0,0,.833 
f=0,0,.533 
f=0,0,-.2 
f=0,0,-.1 
f=0,0,3.13 
f=0,0,6.27 
f=0,0,5.37 
f=0,0,5.07 
f=0,0,4.33 
f=0,0,2.17 
f=0,0,-.5 
f=0,0,-.5 
f=-3.74,0,0 
f=3.74,0,0 
f=-17.9,0,0 
f=17.9,0,0 

7 f=0,0,.967 
7 f=0,0,1.933 
7 f=0,0,.967 

f=0,0,3.2 
8 f=0,0,6.4 
8 f=0,0,3.2 
9 f=-12.11,0,0 
9 f=-.83,0,0 
9 f=0,0,.867 
9 f=0,0,1.73 
9 f=0,0,.833 
9 f=0,0,.533 
9 f=0,0,-.2 
9 f=0,0,-.1 
10 f=2.91,0,0 
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155 1=10 f=-15,0,0 
99 1=10 f=0,0,3.13 
93 98 1 1=10 f=0,0,6.27 
92 1=10 f=0,0,5.37 
86 91 1 1=10 f=0,0,5.07 
52 85 1 1=10 f=0,0,4.33 
51 1=10 f=0,0,2.17 
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Truss T2 Hangars 44 and 45 Knee Braces 

C 
C SAPSTL INPUT 
C 
CONTROL 
IX=0 IT=1 IL=2,6 ID=1 IU=E IP=0 R=.5,.5 
COMBO 
1 c=l,0,1,0,1,0,0,0,0,0 
2 c=l,0,0,1,1,0,0,0,0,0 
3 c=l,0,0,0,1,0,1,0,0,0 
4 c=l,0,0,0,1,0,0,1,0,0 
5 c=l,0,0,0,1,0,0,0,1,0 
6 c=l,0,0,0,1,0,0,0,0,1 

sections 
59 mn=s sh=t e=29000 fy=36 t=8,12,.5,l 
60 mn=s sh=t e=29000 fy=36 t=3,5,.25,.5 
61 mn=s sh=g e=29000 fy=36 a=5.74 1=16.0,28.0 \ 
as=2.97,2.97 z=9.03,8.04   t=9.23,10.8 

62 mn=s sh=g e=29000 fy=36 a=7.22 i=20.2,32.75 
as=3.75,3.75 z=ll.34,10.25 t=9.13,ll 

63 mn=s sh=t e=29000 fy=36 t=3,4,.25,.5 
64 mn=s sh=wl4x90 e=29000 
65 mn=s sh=wl4x90 e=29000 
66 mn=s sh=t e=29000 fy=36 t=4, 6 , .3125, .625 
67 mn=s sh=t e=29000 fy=36 t=5,6,.25,.5 
68 mn=s sh=wl4x90 e=29000 
69 mn=s sh=t e=29000 fy=36 t=6,12,.5,l 
70 mn=s sh=t e=29000 fy=36 t=3.5,5,.3125, . 625 
71 mn=s sh=t e=29000 fy=36 t=3,5,.25,.5 
72 mn=s sh=t e=29000 fy=36 t=3,4,.3125,.625 
73 mn=s sh=g e=29000 fy=36 a=5.74 i=21.8,10.93 
as=3.8,2.2 z=9.7,5.5 t=7.98,7.375 

74 mn=s sh=g e=29000 fy=36 a=15.5  i=97.3,92.4 
as=8,8 z=30.1,36.9 t=ll.65,16.37 

75 mn=s sh=g e=29000 fy=36 a=16.29 1=147,277 
as=6.7,2.4 z=55.6,28.3 t=16.7,12.35 

76 mn=s sh=t e=29000 fy=36 t=6,12,.6875,1.375 
77 mn=s sh=t e=29000 fy=36 t=6,7, . 375, .75 

2L8x6xl/2 
2L3x2.5x1/4 

2L6x3.5x5/16-odd 

\ 
2L6x4x3/8-odd 
2L3x2xl/4 

2L4x3x5/16 
2L5x3xl/4 

2L6x6xl/2 
2L3.5x2.5x5/16 
2L3x2.5x1/4 
2L3x2x5/16 

\ 
2L6x3.5x5/16 

\ 
2L8x8xl/2 

\ 
2C-12x40,10x15.3 
2L6x6xll/16 
2L6x3.5x3/8 

frame 
223 226 1 m=77 
1  48 1 m=59 
51 54 1 m=69 
55 58 1 m=76 
67 70 1 m=7 6 
207 m=70 
242 m=70 
223 226 1 m=69 
71 74 1 m=69 
62 63 1 m=69 
77 78 1 m=62 1= = 1, .5 
79 m=73 1= = 1, .5 
80 84 1 m=61 1= =1, .5 
85 87 1 m=62 1= --1, .5 
89 91 1 m=62 1 = = 1, .5 
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92 96 1 m =61 1= =1, .5 
97 m =73 1= =1, .5 
98 ?9 1 m =62 1= =1,-5 
241 m =70 
208 m =70 
209 m= =71 
101 124 1 m=60 
126 149 1 m=63 
201 202 1 m=62 
203 204 1 m=76 
205 206 1 m=67 
211 212 1 m=66 
213 214 1 m=72 
215 m=71 
216 m=71 
217 218 1 m=70 
219 220 1 m=66 
221 222 1 m=73 
227 228 1 m=73 
229 230' 1 m=66 
231 232 1 m=70 
233 234 1 m=71 
235 236 1 m=72 
237 238 1 m=66 
243 244 1 m=67 
245 246 1 m=73 
247 248 1 m=62 
374 381 1 m=70 
385 1=.5, .5 
371 1=1,. 001 
367 368 1 1=1,. 001 
355 359 4 1=1,. 001 
322 333 1 m=70 
318 1=1,. 001 
320 321 1 1=1,. 001 
340 1=1,. 001 
384 1=1,. 001 
305 307 2 m=75 
998 999 1 m=74 
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Truss T2 Hangars 44 and 45        Retrofit: Knee Braces 

CSI  /  SAP90  -  -  FINITE  ELEMENT  ANALYSIS  OF  STRUCTURES  PAGE   23 
SAP9 0_FILE:t2-44k/SAPSTL_FILE:asd.STL 

Truss T2 Hangars 44 and 45 Knee Braces 

AISC SPECIFICATIONS, ASD 1989 
AXIAL LOAD & BIAXIAL MOMENT INTERACTION STRESS CHECK 

ELEM  SECTION  CHK  STRESS = AXL + B33 + B22  STATION COMBO AISC     SECTION 
ID  TYPE    TYPE   RATIO                    LOCATION    NO EQUATION    TYPE 

{in} 
205 T NON-COM 

(C)    .724  .615  .109  .000   115.52     4  (Hl-1) 
206 T NON-COM 

(C)    .703  .595  .108  .000      .00     4  (Hl-1) 
207 T NON-COM 

(C)    .602  .498  .104  .000   116.73     4  (Hl-1) 
208 T NON-COM 

(C)    .562  .462  .099  .000      .00     4  (Hl-1) 
213  T NON-COM 

(C)    .825  .710  .115  .000      .00    4  (Hl-1) 

214  T 

217 T 

218 T 

228  G 

235  T 

241  T 

(C)   1.245  .961  .284  .000      .00     4  (Hl-1) 

(C)    .881  .758  .124  .000      .00    4  (Hl-1) 

(C)    .534  .437  .096  .000      .00    4  (Hl-1) 
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NON-COM 

(C)    .938  .807  .130  .000   121.67     4  (Hl-1) 
215 T NON-COM 

(C)   2.711  .956 1.756  .000      .00    4  (Hl-1) 
216 T NON-COM 

(C)  11.061  .99210.068  .000   122.93     4  (Hl-1) 
NON-COM 

NON-COM 

(C)   1.276  .978  .299  .000   124.20    4  (Hl-1) 
219 T NON-COM 

(C)   1.012  .797  .214  .000      .00    4  (Hl-1) 
220 T NON-COM 

(C) 1.026 .807 .219 .000 125.48 4 (Hl-1) 
22i  G NON-COM 

(C) .712 .599 .112 .000 .00 4 (Hl-1) 
222  G NON-COM 

(C) .721 .608 .113 .000 126.77 4 (Hl-1) 
227  G NON-COM 

(C)    .732  .617  .115  .000   126.77     4  (Hl-1) 
NON-COM 

(C)    .723  .609  .115  .000      .00    4  (Hl-1) 
229 T NON-COM 

(C)   1.050  .822  .229  .000   125.48    4  (Hl-1) 
230 T NON-COM 

(C)   1.037  .813  .224  .000      .00    4  (Hl-1) 
231 T NON-COM 

(C)   1.326 1.001  .325  .000   124.20     4  (Hl-1) 
232 T ' NON-COM 

(C)   1.296  .986  .310  .000      .00     4  (Hl-1) 
233 T fa > Fe NON-COM 
234 T NON-COM 

(C)   9.502  .991 8.512  .000      .00     4  (Hl-1) 
NON-COM 

(C)    .994  .852  .141  .000   121.67     4  (Hl-1) 
236  T NON-COM 

NON-COM 
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Truss T2 Hangars 44 and 45 Knee Braces 

AISC SPECIFICATIONS, ASD 1989 
AXIAL LOAD &  BIAXIAL MOMENT INTERACTION STRESS CHECK 

ELEM  SECTION  CHK  STRESS = AXL + B33 + B22  STATION COMBO  AISC     SECTION 
ID TYPE TYPE RATIO LOCATION 

{in} 
NO EQUATION TYPE 

242 T NON-COM 
(C) .575 .474 .101 .000 116.73 4 (Hl-1) 

243 T NON-COM 
(C) .682 .576 .107 .000 .00 4 (Hl-1) 

244 T NON-COM 
(C) .703 .596 .108 .000 115.52 4 (Hl-1) 

245 G NON-COM 
(C) .537 .438 .098 .000 .00 4 (Hl-1) 

246 G NON-COM 
(C) .547 .448 .099 .000 114.32 4 (Hl-1) 

302 W12X22 1/r > 300 COMPACT 
(C) 1.048 .802 .246 .000 .00 4 (Hl-1) 

304 W14X30 kl/r > 200 COMPACT 

326 T NON-COM 
(C) .875 .711 .164 .000 .00 5 (Hl-1) 

327 T NON-COM 
(C) .808 .685 .123 .000 .00 5 (Hl-1) 

328 T NON-COM 
(C) .504 .425 .078 .000 167.50 2 (Hl-1) 

329 T NON-COM 
(C) .550 .452 .099 .000 .00 2 (Hl-1) 

330 T NON-COM 
(C) .861 .711 .150 .000 .00 6 (Hl-1) 

331 T NON-COM 
(C) .795 .686 .109 .000 169.39 6 (Hl-1) 

332 T NON-COM 
(C) .642 .542 .100 .000 169.39 1 (Hl-1) 

333 T NON-COM 
(C) .709 .567 .142 .000 169.39 1 (Hl-1) 

351 W12X22 kl/r > 200 COMPACT 
(C) 1.088 .802 .286 .000 312.00 4 (Hl-1) 

353 W14X30 kl/r > 200 COMPACT 
374 T NON-COM 

(C) .607 .425 .182 .000 .00 1 (Hl-1) 
375 T NON-COM 

(C) .541 .450 .091 .000 .00 1 (Hl-1) 
378 T NON-COM 

(C) 1.183 .915 .268 .000 180.23 1 (Hl-1) 
379 T NON-COM 

(C) 1.258 .939 .319 .000 180.23 1 (Hl-1) 
380 T NON-COM 

(C) .944 .739 .205 .000 .00 5 (Hl-1) 
381 T NON-COM 

(C) .847 .713 .134 .000 .00 5 (Hl-1) 
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Truss T2 Hangars 43 and 47 Knee Braces 

C SAP90 INPUT 

system 
L=8 
C 
C 
C 
joints 
c Truss Joints T2-a 
166 x=1920 z=-384  y=0 

1 x=0 z=0 y=0 

49 x=3840 z=0      g- =1,49,2 

51 x=0 z=160 
75 x=1920 z=200    g =51,75,1 

99 x=3840 z=160    g =75,99,1 

102 x=80 z=80 
112 x=880 z=88.3333 g =102,112,2 

114 x=1040 z=91.6667 
124 x=1840 z=100    g =114,124,2 

126 x=2000 z=100 
136 x=2800 z=91.6667 g =126,136,2 

138 x=2960 z=88.3333 
148 x=3760 z=80     g =138,148,2 
50 x=0 z=42 
100 x=3840 z=42 
998 x=0 z=-95   y= 0 
999 x=3840 z=-95   y= 0 
C Bracing Frame Joints T2-a 
149 x=-390 z=42 
150 x=-312 z=42 
151 x=-390 z=0 
152 x=-312 z=0 
153 x=-312 z=-43 
154 x=-234 z=-43 
155 x=-156 z=-43 
156 x=-78 z=-43 
157 x=0 z=-43 
158 x=-390 z=-203.5 
159 x=-312 z=-203.5 
163 x=0 z=-203.5 g=159,163,1 
164 x=-390 z=-384 
165 x=-312 z=-384 
167 x=0 z=-384 
168 x=-156 z=-123.25 
169 x=-156 z=-293.75 
170 x=4152 z=42 
171 x=4230 z=42 
172 x=4152 z=0 
173 x=4230 z=0 
174 x=3840 z=-43 
178 x=4152 z=-43 g=174,178,1 
179 x=3840 z=-203.5 
183 x=4152 z=-203.5 g=179,183,1 
184 x=4230 z=-203.5 
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185 x=3840 z=-384 
186 x=4152 z=-384 
187 x=4230 z=-384 
188 x=3?96 z=-123.25 
189 x=3996 z=-293.75 

restraints 
164  r=l,1,1,0,0,0 
187  r=l,1,1,0,0,0 
165  r=l,1,1,0,0,0 
167  r=l,1,1,0,0,0 
185  r=l,1,1,0,0,0 
186  r=l,1,1,0,0,0 
166  r=l,1,1,0,0,0 
1 49 2 r=0,1,0,0,0,0 
51 99 1 r=0,1,0,0,0,0 
149 163 1 r=0,1,0,0,0,0 
170 184 1  r=0,l,0,0,0 0 

frame 
nm=57 nl=13 z=-l,0,0,0, 0,0 ,0,0 
1  sh=216x3.5x3/8-3 w= .00205    E=29000 
2  sh=218x6x1/2-3 w= .0038333 
3  sh=216x6x3/8-3 w= .00248333 
4  sh=213x3.5x5/16-3 w= .0011 
5  sh=213x3xl/4-3 w= .00081667 . 
6  sh=216x3.5x5/16 -3 w= .0016333 
7  sh=213x3x5/16-3 w= .00101667 
8  sh=2L3.5X2.5X5/16-3 w= .001008333 
9  sh=213x2.5xl/4-3 w= .00075 
10 sh=213x2x5/16-3 w= .0008333 
11 sh=216x6xl/2-3 w= .0030667 
12 sh=218x6xl/2-3 w= .0038333 
13 sh=214x3x5/16-3 w= .0012 
14 sh=216x4x3/8-3 w= .00205 
15 sh=215x3x1/4-3 w= .0011 
16 sh=215x3.5x5/16-3 w= .00145 
17 sh=wl8x65 w= .00541667 
18 sh=w24x68 w= .005667 
19 sh=wl8x46 w= .0038333 
20 sh=wl8x65 w= .00541667 
21 sh=216x6x5/8-3 w= .0040333 
22 sh=213x2.5xl/4-3 w= .00075 
23 sh=w8xl8 w= .0015 
24 sh=wl2x22 w= .0018333 
25 sh=wl0x22 w= .0018333 
26 sh=wl4x30 w= .0025 
27 sh=w8x31 w= .00258333 
28 sh=wl2x26 w= .0021667 
29 sh=wl0xl2 w= .001 
30 sh=wl0x22 w= .0018333 
31 sh=14x3xl/4 w= .00048333 
32 sh=13.5x2.5x1/4 w= .000408333 
33 sh=215x3.5x3/8-3 w= .0017333 
34 sh=wl4x90 w= .0075 
35 sh=wl4xl45 w= .01208333 
36 sh=w33x201 w= 01675 
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37 sh=217x4xl/2        w=.00298 
38 Sh=wl4x74           w=.0061667 
39 Sh=wl4x43           w=.00358333 
40 sh=215x3x5/16       w=.0013667 
41 Sh=sl2x50           w=.0041667 
42 Sh=wl4x61 ~         w=.00508333 
43 Sh=w6xl6            w=.001333 
44 sh=213x2.5xl/4-3    w=.00075 
45 sh=mcl2x31          w=.00258333 
46 sh=mcl2x31          w=.00258333 
47 Sh=mcl2x31          w=.00258333 
48 sh=216x3.5x3/8-3    w=.00195 
49 sh=215x3x5/16-3     w=.0013667 
50 sh=215x5x3/8        w=.00205 
51 sh=13x2.5x1/4       w=.000375 
52 sh=13x2xl/4         w=.000341667 
53 sh=wl4x30           w=.0025 
54 sh=215x3.5x5/16-3    w=.00145 
55 Sh=wl4x34           w=.0028333 
56 sh=14x3x5/16        w=.0006 
57 sh=2L8x8xl/2 
C Live Load on braced frames 
1 wg=0,0,-.08333    :100psf---T2 
C Slab load on braced frames 
2 wg=0,0,-.041667   :150pcfx4 in. - --T2 
C Roof Dead Loads 
3 wg=0,0,-.0025 
C Roof Live Loads 
4 wg=0,0,-.016667 
C -. Wind Span Loads 
5 wg=.048333,0,0 
6 wg=.0508333,0,0 
7 wg=.0033,0,0 
8 wg=-.011667,0,0 
9 wg=.06,0,0 
10 wg=-.015,0,0 
11 wg=.015,0,0 
12 wg=-.071667,0,0 
13 wg=.071667,0,0 
C Truss Elements T2-a 
385  166  25   m=34 lp=2,0 
88 25   75   m=34 lp=2,0 
C Bottom Chord (3 axis   +Y) 
51 1   3   m=ll lp=2,0 lr=l,0,0,0,0,0 
52 3    5   m=ll lp=2,0        g=2,1,2,2 
55 9    11   m=21 lp=2,0        g=3,1,2,2 
59 17   19   m=ll lp=2,0        g=2,1,2,2 
62 23   25  m=ll lp=2,0 lr=0,1,0,0,0,0 
63 25   27   m=ll lp=2,0 lr=l,0,0,0,0,0 
64 27   29   m=ll lp=2,0        g=2,1,2,2 
67 33   35  m=21 lp=2,0        g=3,1,2,2 
71 41   43   m=ll lp=2,0        g=2,1,2,2 
74 47   49   m=ll lp=2,0 lr=0,1,0,0,0,0 
C Main Diagonal Bottom Section 
202  102  3   m=14 lp=2,0 lr=0,1,0,0,0,0 
204  104  5   m=6  lp=2,0 lr=0,1,0,0,0,0 

■ 206  106  7   m=15 lp=2,0 lr=0,1,0,0,0,0 
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208 108 9 m=8 lp=2,0 lr=0,1,0,0,0,0 
210 110 11 m=9 lp=2,0 lr=0,1,0,0,0,0 
212 112 13 m=13 lp=2,0 lr=0,1,0,0,0,0 
213 114 13 m=10 lp=-2,0 lr=0,1,0,0,0,0 
215 116 15 m=9 lp=-2,0 lr=0,1,0,0,0,0 
217 118 17 m=8 lp=-2,0 lr=0,1,0,0,0,0 
219 120 19 m=13 lp=-2,0 lr=0,1,0,0,0,0 
221 122 21 m=6 lp=-2,0 lr=0,1,0,0,0,0 
223 124 23 m=l lp=-2,0 lr=0,1,0,0,0,0 
226 126 27 m=l lp=2,0 lr=0,1,0,0,0,0 
228 128 29 m=6 lp=2,0 lr=0,1,0,0,0,0 
230 130 31 m=13 lp=2,0 lr=0,1,0,0,0,0 
232 132 33 m=8 lp=2,0 lr=0,1,0,0,0,0 
234 134 35 m=9 lp=2,0 lr=0,1,0,0,0,0 
236 136 37 m=10 lp=2,0 lr=0,1,0,0,0,0 
237 138 37 m=13 lp=-2,0 lr=0,1,0,0,0,0 
239 140 39 m=9 lp=-2,0 lr=0,1,0,0,0,0 
241 142 41 m=8 lp=-2,0 lr=0,1,0,0,0,0 
243 144 43 m=15 lp=-2,0 lr=0,1,0,0,0,0 
245 146 45 m=6 lp=-2,0 lr=0,1,0,0,0,0 
247 148 47 m=14 lp=-2,0 lr=0,1,0,0,0,0 
C Main Diagonal Top section 
201 51 102 m=14 lp=2,0 lr=l,0,0,0,0,0 
203 53 104 m=6 lp=2,0 lr=l,0,0,0,0,0 
205 55 106 m=15 lp=2,0 lr=l,0,0,0,0,0 
207 57 108 m=8 lp=2,0 lr=l,0,0,0,0,0 
209 59 110 m=9 lp=2,0 lr=l,0,0,0,0,0 
211 61 112 m=13 lp=2,0 lr=l,0,0,0,0,0 
214 65 114 m=10 lp=-2,0 lr=l,0,0,0,0,0 
216 67 116 m=9 lp=-2,0 lr=l,0,0,0,0,0 
218 69 118 m=8 lp=-2,0 lr=l,0,0,0,0,0 
220 71 120 m=13 lp=-2,0 lr=l,0,0,0,0,0 
222 73 122 m=6 lp=-2,0 lr=l,0,0,0,0,0 
224 75 124 m=l lp=-2,0  lr=l,0,0,0,0,0 
225 75 126 m=l lp=2,0  lr=l,0,0,0,0,0 
227 77 128 m=6 lp=2,0 lr=l,0,0,0,0,0 
229 79 130 m=13 lp=2,0 lr=l,0,0,0,0,0 
231 81 132 m=8 lp=2,0 lr=l,0,0,0,0,0 
233 83 134 m=9 lp=2,0 lr=l,0,0,0,0,0 
235 85 136 m=10 lp=2,0 lr=l,0,0,0,0,0 
238 89 138 m=13 lp=-2,0 lr=l,0,0,0,0,0 
240 91 140 m=9 lp=-2,0 lr=l,0,0,0,0,0 
242 93 142 m=8 lp=-2,0 lr=l,0,0,0,0,0 
244 95 144 m=15 lp=-2,0 lr=l,0,0,0,0,0 
246 97 146 m=6 lp=-2,0 lr=l,0,0,0,0,0 
248 99 148 m=14 lp=-2,0 lr=l,0,0,0,0,0 
C Diagonal Brace 
126 53 102 m=5 lp=2,0 lr=l, 1, 0, 0, 0, 0     g=5,1,2,2 
132 63 114 m=5 lp=-2,0  lr=l,1,0,0,0,0   g=5,1,2,2 
138 77 126 m=5 lp=2,0   lr=l,1,0,0,0,0  g=5,1,2,2 
144 87 138 m=5 lp=-2,0  lr=l,1,0,0,0,0  g=5,1,2,2 
C Vertical Brace 
101 102 52 m=5 lp=2,0  lr=l, 1,0., 0,0,0 g=10,1,2,2 
112 124 74 m=22 lp=2,0 lr=l,1,0,0,0,0 
113 126 76 m=22 lp=-2,0 lr=l,1,0,0,0,0 
114 128 78 m=5 lp=-2,0  lr=l,1,0,0,0,0 g=10,1,2,2 
C Top Chord (3 axis Z) 
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1 51 52   m=12  lp=-2,0 lr=l,0,0,0,0,0 
2 52 53   m=12  lp=-2,0      g=21,1,1,1 
24 74 75   m=12  lp=-2,0 lr=0,1,0,0,0,0 
25 75 76   m=12  lp=-2,0 lr=l,0,0,0,0,0 
26 76 77   m=12  lp=-2,0      g=21,1,1,1 
48 98 99 m=12  lp=-2,0 lr=0,1,0,0,0,0 
C South Vertical Member 
76 50 51 m=20 lp=2,0  nsl=0,0,6,8,0,0,10,12 lr=l,1,0,0,0,0 
50   1 50 m=20 lp=2 , 0  nsl=0, 0, 6,'8, 0, 0,10,12 lr=l, 1, 0, 0, 0, 0 
77 3 53 m=14 lp=2,0 g=l,1,2,2 lr=l,1,0,0,0,0 
79 7 57 m=6 lp=2,0 g=5,1,2,2 lr=l,1,0,0,0,0 
85 19 69 m=14 lp=2,0 g=2,1,2,2 lr=l,1,0,0,0,0 
89 27 77 m=14 lp=-2,0 g=2,l,2,2 lr=l,1,0,0,0,0 
92 33 83 m=6 lp=-2,0 g=5,1,2,-2 lr=l, 1,0,0,0,0 
98 45 95 m=14 lp=-2,0 g=l,l,2,2 lr=l,1,0,0,0,0 
100  100 99 m=20 lp=2,0  nsl=0,0,7,9,0,0,11,13 lr=l,1,0,0,0,0 
49 49 100 m=20 lp=2,0  nsl=0,0,7,9,0,0,11,13 lr=l,1,0,0,0,0 
C     Bracing Frame Elements 
301 149 150 m=23 lp=2,0 
302 150 50 m=24 lp=2,0 
303 151 152 m=25 lp=2,0 
304 152 1 m=26 lp=2,0 
305 153 154 m=26 lp=2,0   nsl=3,0,0,0,0,4,0,0  g=3,1,1,1 
309 159 160 m=19 lp=2,0   nsl=2,1,0,0,0,0,0,0  g=3,1,1,1 
313 158 159 m=25 lp=2,0 
314 164 158 m=27 lp=3,0 
315 158 151 m=27 lp=3,0 
316 151 149 m=27 lp=3,0 
317 165 159 m=19 lp=2,0   nsl=0,0,5,8,0,0,10,12 
318 159 153 m=19 lp=2,0   nsl=0,0,5,8,0,0,10,12 
331 153 152 m=19 lp=2,0 
319 152 150 m=19 lp=2,0 
320 167 163 m=20 lp=2,0 
321 163 998 m=20 lp=2,0 
333 998 157 m=20 lp=2,0 
322 157 1 m=20 lp=2,0   nsl=0,0,5,8,0,0,10,12 
323 153 168 m=8 lp=-2,0 
324 168 163 m=8 lp=-2,0 
325 159 168 m=8 lp=-2,0 
326 168 157 m=8 lp=-2,0 
327 159 159 m=8 lp=-2,0 
328 169 167 m=8 lp=-2,0 
329 165 169 m=8 lp=-2,0 
330 169 163 m=8 lp=-2,0 
351 100 170 m=24 lp=2,0 
352 170 171 m=23 lp=2,0 
353 49 172 m=26 lp=2,0 
354 172 173 m=25 lp=2,0 
355 174 175 m=26 lp=2,0   nsl=3,0,0,0,0,4,0,0 g=3,1,1,1 
359 179 180 m=19 lp=2,0   nsl=2,1, 0, 0, 0, 0, 0, 0 g=3,1,1,1 
363 183 184 m=25 lp=2,0 
364 187 184 m=27 lp-3,0 
365 184 173 m=27 lp=3,0 
366 173 171 m=27 lp=3,0 
367 186 183 m=19 lp=2,0   nsl=0,0,7,9,0,0,11,13 
368 183 178 m=19 lp=2,0   nsl=0,0,7,9,0,0,11,13 
369 178 172 m=19 lp=2,0 
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370 172  170 m=19 lp=2,0 
371 185  179  m=20 lp=2,0 
372 179  999 m=20 lp=2,0 
384 999  174 m=20 lp=2,0 
373 174  49  m=20 lp=2,0  nsl=0,0,7,9,0,0,11,13 
374 174  188 m=8 lp=-2,0 
375 188  183 m=8 lp=-2,0 
376 179  188 m=8 lp=-2,0 
377 188  178 m=8 lp=-2,0 
378 179  189  m=8 lp=-2,0 
379 189  186 m=8 lp=-2,0 
380 185  189 m=8 lp=-2,0 
381 189  183 m=8 lp=-2,0 
C 
C Knee Braces 
998 998 3 m=57 lp=2,0 
999 999 47 m=57 lp=2,0 

loads 
51 99 48 1=1 f=0,0,-.376 
52 54  1 1=1 f=0,0,-.737 
55 1=1 f=0,0,-.832 
56 58 1  1=1 f=0,0,-.737 
59 1=1   f=0,0,-.832 
60 62 1  1=1 f=0,0,-.737 
63 1=1 f=0,0,-.952 
64 66   1  1=1 f=0,0,-.737 
67 1=1 f=0,0,-.832 
68 70 1  1=1 f=0,0,-.737 
71 1=1 f=0,0,-.832 
72 74 1  1=1 f=0,0,-.737 
75 1=1 f=0,0,-1.46 
76 78 1  1=1 f=0,0,-.737 
79 1=1 f=0,0,-.832 
80 82 1  1=1 f=0,0,-.737 
83 1=1 f=0,0,-.832 
84 86 1  1=1 f=0,0,-.737 
87 1=1 f=0,0,-.952 
88 90 1  1=1 f=0,0,-.737 
91 1=1 f=0,0,-.832 
92 94 1  1=1 f=0,0,-.737 
95 1=1 f=0,0,-.832 
96 98 1  1=1 f=0,0,-.737 
51 99 48 1=1 f=0,0,-.3 
52 98 1  1=1 f=0,0,-.6 
51  99 48 1=1 f=0,0,-.347 
55 59 4 1=1 f=0,0, -.557 
63 87 24 1=1 f=0,0, -.322 
67 71 4 1=1 f=0,0. -.557 
75 1=1 f=o,o, -.163 
79 83 4 1=1 f=0,0. -.557 
91 95 4 1=1 f=0,0. -.557 
9 17 8 1=1 f=0,0. -.1775 
33 41 8 1=1 f=0,0, -.1775 
51 99 48 1=6 f=o,o, -.667 
52 98 1 1=6 f=o,o, -1.333 
1 49 48 1=2 f=0,0. -.533 
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3 23 2 
27 47 2 
158 
149 151 
184 
171 173 
158 
149 151 
184 
171 173 
51 
52 57 1 
58 
59 64 1 
65 98 1 
99 

51 
52 57 1 

58 
59 64 1 
65 98 1 
99 
3 23 2 
27 47 2 
158 
149 151 
184 
171 173 
51 
52 57 1 
58 
59 64 
65 98 
99 
51 
52 57 
58 
59 64 
65 98 
99 

1=2 
1=2 
1 = 3 
1 = 3 
1=3 
1=3 
1=4 
1=4 
1=4 
1=4 
1=3 
1=3 
1=3 
1=3 
1=3 
1=3 
1=4 
1=4 
1=4 
1=4 
1=4 
1=4 
1=5 
1=5 
1=7 
1=7 
1=7 
1=7 
1=7 
1=7 
1=7 
1=7 
1=7 
1=7 
1=8 
1=8 
1=8 
1=8 
1=8 
1=8 

f=0,0 
f = 0,0 
f = 10. 
f=.64 
f=.74 
f=.04 
f=2.6 
f=.14 
f=13. 
f=.75 
f=0,0 
f=0,0 
f=0,0 
f=0,0 
f=0,0 
f=0,0 
f=0,0 
f=0,0 

f=0,0 
f-0,0 
f=0,0 
f=0,0 
f=0,0 
f=0,0 
f=-3 
f=-.l 
f=-3. 
f=-.l 
f=0,0 
f=0,0 
f=0,0 
f=0,0 
f=0,0 
f=0,0 
f=0,0 
f=0,0 
f=0,0 
f=0,0 
f=0,0 
f=0,0 

,-1.066 
,-1.066 
83,0,0 
,0,0 
6,0,0 
2,0,0 
2,0,0 
5,0,0 
5,0,0 
,0,0 
, .867 
,1.73 
, .833 
,.533 
,-.2 
,-.1 
,3.13 
,6.27 
,5.37 
,5.07 
,4.33 
,2.17 
, -.5 
, -.5 
37,0,0 
8,0,0 
37,0,0 
8,0,0 
, .967 
,1.933 
,1.933 
,1.933 
,1.933 
, .967 
,3.2 

4 
4 

,6. 
,6. 
,6. 
,6. 
,3. 
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Truss T2 Hangars 43 and 47 with Knee Braces 
C 
C SAPSTL INPUT 

CONTROL 
IX=0 IT= =1 IL=2,6 ID=1 IU=E IP=0 R=.5,.5 
COMBO 
1 c=l,0 1,0,1,0,0,0 
2 c=l,0 0,1,1,0,0,0 
3 c=l,0 0,0,1,0,1,0 
4 c=l,0 0,0,1,0,0,1 

sections 
57 mn=s sh=t e=29000 fy=36 t=8,12,.5,1 :2L8x6xl/2 
58 mn=s sh=t e=29000 fy=36 t=3,5,.25,.5 :2L3x2.5x1/4 
59 mn=s sh=g e=29000 fy=36 a=5.74 i=16.0,28.0 \ 
as=2.97,2.97 z=9.03,8.04 t=9.23,10.8 :2L6x3.5x5/16-odd 

60 mn=s sh=g e=29000 fy=36 a=7.22 i=20.2,32.75 \ 
as=3.75,3.75 z=ll.34,10.25 t=9.13,11 :2L6x4x3/8-odd 

61 mn=s sh=t e=29000 fy=36 L> J / fi / ■ £i «j / • ZJ :2L3x2xl/4 
62 mn=s sh=wl4x90 e=29000 
63 mn=s sh=wl4x90 e=29000 
64 mn=s sh=t e=29000 fy=36 t=4,6,.3125,.625 2L4x3x5/16 
65 mn=s sh=t e=29000 fy=36 t=5,6,.25,.5 2L5x3xl/4 
66 mn=s sh=wl4x90 e=29000 
67 mn=s sh=t e=29000 fy=36 t=6,12,.5,1 2L6x6xl/2 
68 mn=s sh=t e=29000 fy=36 t=3.5,5,.3125,.625 2L3.5x2.5x5/16 
69 mn=s sh=t e=29000 fy=36 t=3,5,.25,.5 2L3x2.5x1/4 
70 mn=s sh=t e=29000 fy=36 t=3,4,.3125,.625 2L3x2x5/16 
71 mn=s sh=g e=29000 fy=36 a=5.74 i=21.8,10.93 \ 
as=3.8 2.2 z=9.7,5.5 t=7.98,7.375 2L6x3.5x5/16 

72 mn=s sh=g e=29000 fy=36 a=15.5  i=97.3,92.4 \ 
as=8,8 z=30.1,36.9 t=ll.65,16.37 2L8x8xl/2 

73 mn=s sh=g e=29000 fy=36 a=16.29 i=147,277 \ 
as=6.7,2.4 z=55.6,28.3 t= =16.7,12.35 2C-12x40,10x15.3 

74 mn=s sh=t e=29000 fy=36 t=6,7,.375,.75 2L6x3.5x3/8 

frame 
223 226 1 m=74 
1  48 1 m=57 
62 63 1 m=67 
77 78 1 m=60 1=1,.5 
79 m=71 1=1,.5 
80 84 1 m=59 1=1,.5 
85 87 1 m=60 1=1,.5 
89 91 1 m=60 1=1,.5 
92 96 1 m=59 1=1,.5 
97 m=71 1=1,.5 
98 99 1 m=60 1=1,.5 
101 124 1 m=58 
126 149 1 m=61 
201 202 1 m=60 
203 204 1 m=71 
205 206 1 m=65 
211 212 1 m=64 
213 214 1 m=70 
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215 216 1 m=69 
217 218 1 m=68 
219 220 1 m=64 
221 222 1 m=71 
227 228 1 m=71 
229 230 1 m=64 
231 232 1 m=68 
233 234 1 m=69 
235 236 1 m=70 
237 238 1 m=64 
243 244 1 m=65 
245 246 1 m=71 
247 248 1 m=60 
374 381 1 m=68 
323 330 1 m=68 
317 318 1 1=1,. 001 
320 1=1,. 001 
305 312 1 1=1,. 001 
385 1=.5, .5 
371 1=1,. 001 
367 368 1 1=1, . 001 
355 362 1 1=1, . 001 

998   999   1  m=72 
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Truss T2 Hangars 43 and 47 

C S I  /  S A P 9 0  - 

Retrofit: Knee Braces 

-  FINITE  ELEMENT  ANALYSIS  OF  STRUCTURES  PAGE   24 
SAP9 0_FILE:t2- 4 7k/SAPSTL_FILE:asd.STL 

Truss T2 Hangars 43 and 47 with Knee Braces 

AISC SPECIFICATIONS, ASD 1989 
AXIAL LOAD & BIAXIAL MOMENT INTERACTION STRESS CHECK 

ELEM  SECTION  CHK  STRESS = AXL + B33 + B22  STATION COMBO  AISC SECTION 
ID TYPE TYPE RATIO LOCATION NO EQUATION .  TYPE 

{in} 

203 G NON-COM 

(C) .538 .441 .098 .000 114.32 4 (Hl-1) 

204 G NON-COM 

(C) .528 .430 .097 .000 .00 4 (Hl-1) 

205 T NON-COM 

(C) .688 .582 .106 .000 115.52 4 (Hl-1) 

206 T NON-COM 

(C) .665 .561 .104 .000 .00 4 (Hl-1) 

213 T NON-COM 

(C) .923 .792 .130 .000 .00 4 (Hl-1) 

214 T NON-COM 

(C) 1 .036 .887 .149 .000 121.67 4 (Hl-1) 

215 T fa > Fe NON-COM 

216 T fa > Fe NON-COM 

217 T NON-COM 

(C) 1 .333 1.004 .329 .000 .00 4 (Hl-1) 

218 T NON-COM 

(C) 1 .364 1.019 .346 .000 124.20 4 (Hl-1) 

219 T NON-COM 

(C) 1 .054 .824 .230 .000 .00 4 (Hl-1) 

220 T NON-COM 

(C) 1 .068 .833 .235 .000 125.48 4 (Hl-1) 

221 G NON-COM 

(C) .730 .616 .115 .000 .00 4 (Hl-1) 

222 G NON-COM 

(C) .739 .624 .115 .000 126.77 4 (Hl-1) 

223 T NON-COM 

(C) .778 .664 .114 .000 .00 4 (Hl-1) 

224 T NON-COM 

(C) .797 .682 .115 .000 128.06 4 (Hl-1) 

225 T NON-COM 

(C) .797 ' .682 .115 .000 128.06 4 (Hl-1) 

226 T NON-COM 

(C) .778 .664 .114 .000 .00 4 (Hl-1) 

227 G NON-COM 

(C) .739 .624 .115 .000 126.77 4 (Hl-1) 

228 G NON-COM 

(C) .730 .616 .115 .000 .00 4 (Hl-1) 

229 T NON-COM 

(C) 1 .068 .833 .235 .000 125.48 4 (Hl-1 

230 T NON-COM 

(C) 1 .054 .824 .230 .000 .00 4 (Hl-1 

231 T NON-COM 

(C) 1 .364 1.019 .346 .000 124.20 4 (Hl-1 

232 T NON-COM 

(C) 1 .333 1.004 .329 .000 .00 4 (Hl-1 

233 T fa > Fe NON-COM 

234 T fa > Fe NON-COM 

235 T NON-COM 

(C) 1 .036 .887 .149 
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CSI  /  SAP90 
-  FINITE  ELEMENT  ANALYSIS  OF  STRUCTURES  PAGE   25 

SAP90_FILE:t2- 47k/SAPSTL_FILE:asd.STL 

Truss T2 Hangars 43 and 47 with Knee Braces 

AISC SPECIFICATIONS, ASD 1989 
AXIAL LOAD & BIAXIAL MOMENT INTERACTION STRESS CHECK 

ELEM  SECTION  CHK  STRESS = AXL + B33 + B22  STATION COMBO  AISC 

ID TYPE 

236 T 

243 T 

244 T 

245 G 

246 G 

302 W12X22 

304 W14X30 

327 T 

328 T 

329 T 

330 T 

351 W12X22 

353 W14X30 

374 T 

375 T 

378 T 

379 T 

TYPE   RATIO 

(C) 

(C) 

(C) 

(C) 

(C) 

(C) 

(C) 

(C) 

(C) 

(C) 

(C) 

(C) 

(C) 

(C) 

(C) 

(C) 

(C) 

.923 .792 .130 

.665 .561 .104 

.688 .582 .106 

.528 .430 .097 

.538  .441  .098 
1/r > 300 

1.102  .802  .300 
kl/r > 200 

.540  .151  .388 

.809  .674  .135 

.885  .696  .189 

.610  .472 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

138 .000 

.557  .448  .109 .000 
kl/r > 200 

1.102  .802  .300 .000 
kl/r > 200 

.540  .151  .388 .000 

.619  .436  .183 .000 

.552  .460  .092 .000 

1.196  .923  .274 .000 

1.274  .947  .326 .000 

LOCATION 
{in} 

.00 

.00 

115.52 

.00 

114.32 

.00 

.00 

180.23 

180.23 

.00 

.00 

312.00 

312.00 

.00 

.00 

180.23 

180.23 

SECTION 

NO  EQUATION    TYPE 

NON-COM 

(Hl-1) 

(Hl-1) 

(Hl-1) 

(Hl-1) 

(Hl-1) 

(Hl-1) 

4 (Hl-1) 

2 (Hl-1) 

(Hl-1) 

(Hl-1) 

(Hl-1) 

(Hl-1) 

(Hl-1) 

(Hl-1) 

(Hl-1) 

(Hl-1) 

(Hl-1) 

NON-COM 

NON- COM 

NON-COM 

NON-COM 

COMPACT 

COMPACT 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

COMPACT 

COMPACT 

NON-COM 

NON-COM 

NON-COM 

NON-COM 
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Truss T3 Hangars 44 and 45 Middle Knee Braces 

c SAP90 INPUT 

Average Wind 

syst em 
L=8 
C 
C 
C 
joints 
2 x=1920 z=-108 y=1440 
25 x=1920 z=0 y=0 
6025 z=0 y=2880  g=25,6025,500 
75 x=1920 z=200 y=0 
6075 x=1920 z=200 y=2880 g=75,6075,500 
6470 x=1920 z=-384 y=0 
6471 x=1920 z=-384 y=240 
6472 x=1920 z=-192 y=0 
6473 x=.1920 z=-192 y=240 
6474 x=1920 z=-288 y=120 
6475 x=1920 z=-96 y=120 
6476 x=1920 z=100 y=120 
6477 x=1920 z=100 y=840 
6478 x=1920 z=-384 y=1440 
6479 x=1920 z=100 y=2040 
6480 x=1920 z=-384 y=2640 
6481 x=1920 z=-384 y=2880 
6482 x=1920 z=-192 y=2640 
6483 x=1920 z=-192 y=2880 
6484 x=1920 z=-288 y=2760 
6485 x=1920 z=-96 y=2760 
6486 x=1920 z=100 y=2760 

restraints 
6470 r=l,1,1,0,0,0 
6471 r=l,1,1,0,0,0 
6478 r=l,1,1,0,0,0 
6480 r=l,1,1,0,0,0 
6481 r=l,1,1,0,0,0 
75 6075 500 r=l,0,0,0,0,0 
25 6025 500 r=l,0,0,0,0,0 

frame 
nm=57 nl=0 z=-l,0,0,0,0,0,0,0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

sh= 
sh= 
sh= 
sh= 
sh= 
sh= 
sh= 
sh= 
sh= 

10 sh= 
11 sh= 
12 sh= 

wl8x76 
:218x6xl/2-3 
216x6x3/8-3 
213x3.5x5/16-3 
213x3x1/4-3 
216x3.5x5/16-3 
213x3x5/16-3 
2L3.5X2.5X5/16 ■ 
213x2.5x1/4-3 
213x2x5/16-3 
216x6x1/2-3 
218x6x1/2-3 

w=.006333  E=29000 
w=.0038333 
w=.00248333 
w=.0011 
w=.00081667 
w=.0016333 
w=.00101667 
w=.001008333 
w=.00075 
w=.0008333 
w=.0030667 
w=.0038333 
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13 sh=214x3x5/16-3 w= .0012 
14 sh=216x4x3/8-3 w= .00205 
15 sh=215x3xl/4-3 w= .0011 
16 sh=215x3.5x5/16-3 w= .00145 
17 sh=wl8x65 w= .00541667 
18 Sh=w24x68 w= .005667 
19 sh=wl8x46 w= .0038333 
20 sh=wl8x65 w= .00541667 
21 sh=216x6x5/8-3 w= .0040333 
22 sh=213x2.5xl/4-3 w= .00075 
23 sh=w8xl8 w= .0015 
24 sh=wl2x22 w= .0018333 
25 Sh=wl0x22 w= .0018333 
26 sh=wl4x30 w= .0025 
27 sh=w8x31 w= .00258333 
28 sh=wl2x26 w= .0021667 

29 sh=wl0xl2 w= .001 
30 sh=wl0x22 w= .0018333 
31 sh=14x3xl/4 w= .00048333 
32 sh=13.5x2.5x1/4 w= .000408333 
33 sh=215x3.5x3/8-3 w- .0017333 
34 sh=wl4x90 w= .0075 
35 sh=wl4xl45 w= .01208333 
36 sh=w33x201 w= .01675 
37 sh=217x4xl/2 w= .00298 
38 sh=wl4x74 w= .0061667 
39 sh=wl4x4 3 w= .00358333 
40 sh=215x3x5/16 w= .0013667 
41 a=14.7 j=200 i=597 288 äs=9.29,9.9 e=29000 w 
42 sh=wl4x61 w= .00508333 
43 sh=w6xl6 w= .001333 
44 sh=213x2.5xl/4-3 w= .00075. 
45 sh=mcl2x31 w= .00258333 
46 sh=mcl2x31 w= .00258333 
47 sh=mcl2x31 w= .00258333 
48 sh=216x3.5x3/8-3 w= .00195 
49 sh=215x3x5/16-3 w= .0013667 
50 sh=215x5x3/8 w= .00205 
51 sh=13x2.5x1/4 w= .000375 
52 sh=13x2xl/4 w= .000341667 
53 sh=wl4x30 w= .0025 
54 sh=215x3.5x5/16-3 w= .00145 
55 sh=wl4x34 w= .0028333 
56 sh=14x3x5/16 w= .0006 

= .005 

57 sh=218x8xl/2 
C T3 elements 
7350 75  575 m=41 lp=l,0 
7351 575 1075 m=34 lp=l,0 
7352 1075 1575 m=34 lp=l,0  g=l,1,500,500 
7354 2075 2575 m=34 lp=l,0  g=6,1,500,500 
7361 5575 6075 m=41 lp=l,0 
7362 25  525 m=41 lp=l,0 
7363 525 1025 m=38 lp=l,0  g=9,1,500,500 
7373 5525 6025 m=41 lp=l,0 
7374 6472 6473 m=41 lp=l,0 
9000 6470 6471 m=41 lp=l,0 
9001 6480 6481 m=41 lp=l,0 
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7375 6482 6483 m=41 lp=l,0 
7376 6470 6472 m=34 lp=2,0 
7377 6472 25 m=34 lp=2,0 
7378 25 75 m=34 lp=2,0 
7379 6471 6473 m=35 lp=2,0 
7380 6473 525 m=35 lp=2,0 
7381 525 575 m=35 lp=2,0 
7382 1025 1075 m=42 lp=2,0 
7383 1525 1575 m=39 lp=2,0 
7384 2025 2075 m=39 lp=2,0 
7385 2525 2575 m=42 lp=2,0 
7386 3025 3075 m=36 lp=2,0 
7387 3525 3575 m=42 lp=2,0 
7388 4025 4075 m=39 lp=2,0 
7389 4525 4575 m=39 lp=2,0 
7390 5025 5075 m=42 lp=2,0 
7391 6480 6482 m=35 lp=2,0 
7392 6482 5525 m=35 lp=2,0 
7393 5525 5575 m=35 lp=2,0 
7394 64'81 6483 m=34 lp=2,0 
7395 6483 6025 m=34 lp=2,0 
7396 6025 6075 m=34 lp=2,0 
7397 6478 2 m=36 lp=2,0 
8 2 3025 m=36 lp=2,0 
7398 6470 6474 m=37 lp=2,0 
7399 6474 6473 m=37 lp=2,0 
7400 6472 6475 m=37 lp=2,0 
7401 6475 525 m=37 lp=2,0 
7402 25 6476 m=37 lp=2,0 
7403 6476 575 m=37 lp=2,0 
7405 6472 6474 m=37 lp=2,0 
7406 6474 6471 m=37 lp=2,0 
7407 25 6475 m=37 lp=2,0 
7408 6475 6473 m=37 lp=2,0 
7409 75 6476 m=37 lp=2,0 
7410 6476 525 m=37 lp=2,0 
7411 575 1025 m=38 lp=2,0 
7412 1075 1525 m=39 lp=2,0 
7413 1525 6477 m=40 lp=2,0 
7414 6477 2075 m=40 lp=2,0 
7415 1575 6477 m=40 lp=2,0 
7416 6477 2025 m=40 lp=2,0 
7417 2025 2575 m=39 lp=2,0 
7418 2525 3075 m=38 lp=2,0 
7419 3075 3525 m=38 lp=2,0 
7420 3575 4025 m=39 lp=2,0 
7421 4025 6479 m=40 lp=2,0 
7422 6479 4575 m=40 lp=2,0 
7423 4075 6479 m=40 lp=2,0 
7424 6479 4525 m=40 lp=2,0 
7425 4525 5075 m=39 lp=2,0 
7426 5025 5575 m=38 lp=2,0 
7427 5525 6486 m=37 lp=2,0 
7428 6486 6075 m=37 lp=2,0 
7429 5575 6486 m=37 lp=2,0 
7430 6486 6025 m=37 lp=2,0 
7431 6482 6485 m=37 lp=2,0 

G-95 



7432 6485 6025 m=37 
7433 5525 6485 m=37 
7434 6485 6483 m=37 
7435 6480 6484 m=37 
7436 6484 6483 m=37 
7437 6482 6484 m=37 
7438 6484 6481 m=37 
C 
C Knee Braces 
2 2    2525 m=57 
3 2    3525 m=57 

lp=2,0 
lp=2,0 
lp=2,0 
lp=2,0 
lp=2,0 
lp=2,0 
lp=2,0 

lp=3,0 
lp=3,0 

loads 
C Dead Loads 
25   6025 500 

6075 6000 
5575 500 
5525 500 

1=1 
1=1 
1=1 
1=1 
1=1 
1=1 
1=1 
1=1 
1 = 1 

6075 6000 1=1 
5577 500 

75 
575 
525 
25 
525 
3025 
5525 
6025 
75 
575  5577 500  1=1 
75 1=1 
6075 1=1 
C Live 
75   6075 6000 1=2 
575  5575 500  1=2 
C Roof Live Load 
75   6075 6000 1=3 
575  5575 500  1=3 
C Wind I 
75   6075 6000 1=4 
575  5575 500  1=4 
C Wind II 
75   6075 6000 1=5 
575  5575 500  1=5 
C Wind III 
75 

5575 500 575 
6075 
25 
25   75   50 
6025 
6025 6075 50 
C Wind IV 
75 
575  5575 500 
6075 
25 
25   75   50 
6025 
6025 6075 50 
C  P loads 
25   6025 500 

1=6 
1=6 
1=6 
1=6 
1=6 
1=6 
1=6 

1=7 
1=7 
1=7 
1=7 
1=7 
1=7 
1=7 

f=0,0 
f=0,0 
f=0,0 
f=0,0 
f=0,0 
f=0,0 
f=0,0 
f=0,0 
f=0,0 
f=0,0 
f=0,0 
f=0,0 
f=0,0 

f=0,0 
f=0,0 

f=0,0 
f=0,0 

f=0,0 
f=0,0 

f=0,0 
f=0,0 

f=0,0 
f=0,0 
f=0,0 

-27.35 
-19 
-38 
-1.43 
-2.8 
-2.8 
-2.8 
-2.8 
-2.8 
- . 53 
-1.06 
-15 
-15. 

-17.1 
-34.1 

-24.1 
-48.1 

-3.7 
-7.4 

105 
210 

8.1 
16.2 
8.1 

f=0,148.5,0 
f=0,73.2,0 
f=0,20.5,0 
f=0,10.1,0 

f=0,0,71.1 
f=0,0,142.2 
f=0,0,71.1 
f=0,-25.6,0 
f=0,-12.7,0 
f=0,220,0 
f=0,109,0 

1=8 f=0,0,-6 
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Truss T3 Hangars 44 and 45 Middle Knee Braces 
Average Wind 

c 
c SAPSTL INPUT 
c 
CONTROL 
IX=0 IT=1 IL=2,3 ID=1,8 IU=E IP=0 R=.5,.5 
COMBO 
1 c=l,0,0,1,0,0,0,1 
2 c=l,0,0,0,1,0,0,1 
3 c=l,0,0,0,0,1,0,1 
4 c=l,0,0,0,0,0,1,1 

sections 
58 mn=s sh=g e=29000 fy=36 a=12.96 1=488,64.8 \ 

as=5,8.75 z=78.24,25.2 t=4.92,14 :2L7x4x5/8 
59 mn=s sh=g e=29000 fy=36 a=22.89 1=802,479 \ 

as=8,10 2=65,112.2 t=9.16,14 :2C12x30 
60 mn=s sh=g e=29000 fy=36 a=14.7 1=597,288  \ 

as=9.29,9.9 z=93,58.4 t=12,14 :2C12x25 
61 mn=s sh=g e=29000 fy=36 a=37.5 1=1110,367.5 \ 

as=20.6,16 z=187.3,83.2 t=14.52,14 :14-H-87,2P 
62 mn=s sh=g e=29000 fy=36 a=4.8 1=195.2,12.52 \ 

as=3.1,1.9 z=30.33,6.72 t=6.38,1.62 :2L5x3x5/16 
63 mn=s sh=g e=29000 fy=36 a=15.5 1=185,97.3  \ 

as=8,8 z=36.9,30.1 t=8,16.375 :2L8x8xl/2 
64 mn=s sh=wl4x82 e=29000 fy=36 
65 mn=s sh=g e=29000 fy=36 a=35.1 1=993,154  \ 

as=15.8,16 z=169,52.5 t=10.13,14 :14-H-78,2P 

frame 
7398 7403 1 m=58 
7405 7410 1 m=58 
7427 7438 1 m=58 
7350 m=59 
7361 m=59 
7362 m=60 
7373 7375 1 m=60 
7352 7354 1 m=61 
7357 7359 1 m=61 
7413 7416 1 m=62 
7421 7424 1 m=62 

7365 m=65 
7370 ra=65 

2 3 1 m=63 
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Truss T3 Hangars 44 and 45       Retrofit: Middle Knee Braces 
Average Wind Loading 

CSI  /  SÄP90 -  FINITE  ELEMENT  ANALYSIS  OF  STRUCTURES  PAGE   16 
SAP90_FILE:t3-44km/SAPSTL_FILE:asd.STL 

Truss T3 Hangars 44 and 45 Middle Knee Braces Avg. Wind 

AISC SPECIFICATIONS, ASD 1989 
AXIAL LOAD & BIAXIAL MOMENT INTERACTION STRESS CHECK 

ELEM  SECTION  CHK  STRESS = AXL + B33 + B22  STATION COMBO  AISC     SECTION 
ID  TYPE 

2  G 

TYPE   RATIO 

7363 W14X74 

7364 W14X74 

7365 G 

7370 G 

7371 W14X74 

7372 W14X74 

7373 G 

7379 W14X145 

7380 W14X145 

7382 W14X61 

7383 W14X43 

7384 W14X43 

7385 W14X61 

7387 W14X61 

7388 W14X43 

7389 W14X43 

7390 W14X61 

7391 W14X145 

(C) 
(T) 

(C) 
(T) 

(C) 
(T) 

(C) 

(C) 

(C) 

(C) 

(C) 

(T) 

(C) 

(C) 

(C) 
(T) 

(T) 

(C) 
(T) 

(C) 
(T) 

(C) 
(T) 

(C) 
(T) 

(T) 

(C) 
(T) 

(T) 

1.059 
.919 

1.059 
.919 

.552 

.515 

.541 

.786 

.786 

.541 

.848 

.560 

.896 

.594 

.520 

.825 

.507 

.576 

.865 

.933 
1.192 

.933 
1.192 

.576 

.865 

.507 

.520 

.825 

.995 

.875 

.995 

.875 

.064 

.045 

.0.64 

.045 

.310      .000 

.411      .000 

.375 

.467 

.467 

.375 

.527 

.440 

.736 

.509 

.381 

.622 

.460 

.423 

.666 

.657 

.916 

.657 

.916 

.423 

.666 

.460 

.381 

.622 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.242 

.104 

.166 

.319 

.319 

.166 

.320 

.120 

.160 

.085 

.139 

.203 

.047 

.153 

.199 

.276 

.276 

.276 

.276 

.153 

.199 

.047 

.139 

.203 

LOCATION 
{in} 

.00 

.00 

.528  .466 .000  .062 

G-98 

.00 

.00 

.00 
240.00 

240.00 

.00 

240.00 

.00 

240.00 

240.00 

.00 

192.00 

200.00 
200.00 

.00 

200.00 
.00 

200.00 
200.00 

200.00 
200.00 

200.00 
.00 

.00 

200.00 
200.00 

.00 

NO  EQUATION    TYPE 

NON-COM 
1 
2 

1 
2 

1 
4 

2 

2 

2 

2 

3 

4 

3 

1 

1 
2 

1 
2 

1 
2 

1 
2 

1 
2 

(Hl-1) 
(H2-1) 

(Hl-1) 
(H2-1) 

(Hl-1) 
(H2-1) 

(Hl-1) 

(Hl-1) 

(Hl-1) 

(Hl-1) 

(Hl-1) 

(H2-1) 

(Hl-1) 

(Hl-1) 

(Hl-1) 
(H2-1) 

2  (H2-1) 

(Hl-1) 
(H2-1) 

(Hl-1) 
(H2-1) 

(Hl-1) 
(H2-1) 

(Hl-1) 
(H2-1) 

2  (H2-1) 

(Hl-1) 
(H2-1) 

NON-COM 

COMPACT 

COMPACT 

NON-COM 

NON-COM 

COMPACT 

COMPACT 

NON-COM 

COMPACT 

COMPACT 

COMPACT 

COMPACT 

NON-COM 

COMPACT 

COMPACT 

NON-COM 

COMPACT 

COMPACT 

COMPACT 
4  (H2-1) 



C S I  /  SAP90 -  FINITE  ELEMENT  ANALYSIS  OF  STRUCTURES  PAGE   17 
SAP90_FILE:t3-44km/SAPSTL_FILE:asd.STL 

Truss T3 Hangars 44 and 45 Middle Knee Braces Avg. Wind 

AISC SPECIFICATIONS, ASD 1989 
AXIAL LOAD & BIAXIAL MOMENT INTERACTION STRESS CHECK 

ELEM  SECTION  CHK  STRESS = AXL + B33 + B22  STATION COMBO  AISC 
RATIO LOCATION        "'"'"' 

{in} 

SECTION 

ID TYPE    TYPE 

7392 W14X145 

7394 W14X90 

7397 W33X201 

7405 G 

7406 G 

7407 G 

7408 • G 

7411 W14X74 
7412 W14X43 
7415 G 

7416 G 

7417 W14X43 
7418 W14X74 
7419 W14X74 
7420 W14X43 
7421 G 

7422 

7425 W14X43 
7426 W14X74 
7431  G 

7432 

7433 

7434 

7435 

7436 

7437 

G 

G 

G 

G 

G 

G 

(C) 

(C) 

(C) 
(T) 

(C) 

(C) 

(C) 

(C) 

(C) 
(T) 

(C) 
(T) 

.(C) 
(Tj- 

tC) 
(T) 

(T) 

(T) 

(C) 

(C) 

(T) 

(T) 

(C) 

.594  .509  .000 .085 

.977  .752  .000 .225 

.559  .559  .000 .000 

.593  .593  .000 .000 

.613  .572  .000 .041 

.655  .575  .000 .079 

.740  .675  .000 .066 

.781  .678  .000 .103 
fa > Fe 
fa > Fe 

.568  .557  .000 .011 

.663  .646  .000 .017 

.573  .563  .000 .010 

.657  .643  .000 .014 
fa > Fe 
fa > Fe 
fa > Fe 
fa > Fe 

.555  .544  .000 .011 

.657  .643  .000 .014 

.552  .539  .000 .013 

.663  .646  .000 .017 

fa > Fe 
fa > Fe 

.716 

.735 

.642 

.661 

.654 

.657 

.590 

.594 

.000 

.000 

.000 

.000 

.062 

.078 

.052 

.066 

.586 .536 .000 .050 

.587 .539 .000 .049 

.802  .752  .000  .050 

192.00 

.00 

276.00 
276.00 

76.84 

153.67 

.00 

153.67 

156.20 
.00 

78.10 
156.20 

78.10 
.00 

.00 
156.20 

153.67 

.00 

153.67 

153.67 

153.67 

153.67 

76.84 

NO  EQUATION    TYPE 

COMPACT 

1 

4 

1 
2 

3 

3 

3 

3 

3 
2 

3 
2 

1 
2 

1 
2 

4 

4 

4 

4 

4 

4 

4 

(Hl-1) 

(Hl-1) 

(Hl-1) 
(H2-1) 

(Hl-1) 

(Hl-1) 

(Hl-1) 

(Hl-1) 

(Hl-1) 
(H2-1) 

(Hl-1) 
(H2-1) 

(Hl-1) 
(H2-1) 

(Hl-1) 
(H2-1) 

(H2-1) 

(H2-1) 

(Hl-1) 

(Hl-1) 

(H2-1) 

(H2!-l) 

(Hl-1) 

COMPACT 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

COMPACT 
NON-COM 
NON-COM 

NON-COM 

NON-COM 
COMPACT 
COMPACT 
NON-COM 
NON-COM 

NON-COM 

NON-COM 
COMPACT 
NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 
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SAP9 0_FILE:t3-44km/SAPSTL_FILE:asd.STL 

Truss T3 Hangars 44 and 45 Middle Knee Braces Avg. Wind 

AISC SPECIFICATIONS, ASD 1989 
AXIAL LOAD & BIAXIAL MOMENT INTERACTION STRESS CHECK 

ELEM  SECTION  CHK  STRESS = AXL + B33 + B22  STATION COMBO  AISC     SECTION 
ID  TYPE    TYPE   RATIO LOCATION    NO  EQUATION    TYPE 

{in} 
7438  G NON-COM 

(C)    .814  .756  .000- .058   153.67     4  (Hl-1) 
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Truss T3 Hangars 44 and 45 Middle Knee Braces 
Stepped Wind Loading 

c SAP90  INPUT 

system 
L=8 
C 
C 
C 
joints 
2 x=1920 z=-108 y=1440 
25 x=1920 z=0         y=0 
6025 z=0         y=2880 g=25,6025,500 
75 x=1920 z=200    y=0 
6075 x=1920 2=200    y=2880 g=75,6075,500 
6470 x=1920 z=-384  y=0 
6471 x=1920 z=-384  y=240 
6472 x=1920 z=-192 y=0 
6473 x=1920 z=-192 y=240 
6474 x=1920 z=-288 y=120 
6475 x=1920 z=-96    y=120 

■   6476 x=1920 z=100    y=120 
6477 x=1920 z=100    y=840 
6478 x=1920 z=-384  y=1440 
6479 x=1920 z=100    y=2040 
6480 x=1920 z=-384  y=2640 
6481 x=1920 z=-384 y=2880 
6482 x=1920 z=-192  y=2640 
6483 x=1920 z=-192  y=2880 
6484 x=1920 z=-288 y=2760 
6485 x=1920 z=-96     y=2760 
6486 x=1920 z=100     y=2760 

restraints 
6470 r=l,l,: L,O,O;O 

6471 r=l,l,: L,0,0,0 
6478 r=l,l,: L,0,0,0 
6480 r=l,l,: L,0,0,0 
6481 r=l,l,: L,0,0,0 
75   6075   500 r=l,0,0,0,0,0 
25   6025   500 r=l,0,0,0,0,0 

frame 
nm=57 nl=0  z=-l,0,0,0,0,0,0,0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

sh= 
sh= 
sh= 
sh= 
sh= 
sir 
sh^ 
sir 
sh^ 

10 sh= 
11 sh= 
12 sh^ 

=wl8x76 
=218x6x1/2-3 
=216x6x3/8-3 
=213x3.5x5/16-3 
=213x3x1/4-3 
=216x3.5x5/16-3 
=213x3x5/16-3 
=2L3.5X2.5X5/16-3 
=213x2.5x1/4-3 
=213x2x5/16-3 
=216x6x1/2-3 
=218x6x1/2-3 

w=.006333  E=29000 
w=.0038333 
W=.00248333 
w=.0011 
w=.00081667 
w=.0016333 
w=.00101667 
w=.001008333 
w=.00075 
w=.0008333 
w=.0030667 
w=.0038333 
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13 sh=214x3x5/16-3     w=.0012 
14 sh=216x4x3/8-3      w=.00205 
15 sh=215x3xl/4-3      w=.0011 
16 sh=215x3.5x5/16-3   w=.00145 
17 sh=wl8x65 w=.00541667 
18 sh=w24x68 w=.005667 . 
19 sh=wl8x46 w=.0038333 
20 sh=wl8x65   .        w=.00541667 
21 sh=216x6x5/8-3      w=.0040333 
22 sh=213x2.5x1/4-3    w=.00075 
23 sh=w8xl8 w=.0015 
24 sh=wl2x22 w=.0018333 
25 sh=wl0x22 w=.0018333 
26 sh=wl4x30 w=.0025 
27 sh=w8x31 w=.00258333 
28 sh=wl2x26 w=.0021667 
29 sh=wl0xl2 w=.001 
30 sh=wl0x22 w=.0018333 
31 sh=14x3xl/4 w=.00048333 
32 sh=13.5x2.5x1/4     w=.000408333 
33 sh=215x3.5x3/8-3    w=.0017333 
34 sh=wl4x9 0 w=.0075 
35 sh=wl4xl45 w=.01208333 
36 sh=w33x201 w=.01675 
37 sh=217x4xl/2        w=.00298 
38 sh=wl4x74 w=.0061667 
39 sh=wl4x43 w=.00358333 
40 sh=215x3x5/16       w=.0013667 
41 sh=sl2x50 w=.0041667 
42 sh=wl4x61 w=.00508333 
43 sh=w6xl6 w=.001333 
44 sh=213x2.5x1/4-3    w=.00075 
45 sh=mcl2x31 w=.00258333 
46 sh=mcl2x31 w=.00258333 
47 sh=mcl2x31 w=.00258333 
48 sh=216x3.5x3/8-3    w=.00195 
49 sh=215x3x5/16-3     w=.0013667 
50 sh=215x5x3/8        w=.00205 
51 sh=13x2.5x1/4       w=.000375 
52 sh=13x2xl/4 w=.000341667 
53 sh=wl4x30 w=.0025 
54 sh=215x3.5x5/16-3   w=.00145 
55 sh=wl4x34 w=.0028333 
56 sh=14x3x5/16        w=.0006 
57 sh=218x8xl/2 
C T3 elements 
7350 75  575 m=41 lp=l,0 
7351 575 1075 m=34 lp=l,0 
7352 1075 1575 m=34 lp=l,0  g=l,1,500,500 
7354 2075 2575 m=34 lp=l,0  g=6,1,500,500 
7361 5575 6075 m=41 lp=l,0 
7362 25  525 m=41 lp=l,0 
7363 525 1025 m=38 lp=l,0  g=9,1,500,500 
7373 5525 6025 m=41 lp=l,0 
7374 6472 6473 m=41 lp=l,0 
7375 6482 6483 m=41 lp=l,0 
7376 6470 6472 m=34 lp=2,0 
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7377 6472 25 m=34 lp=2 ,0 
7378 25 75 m=34 lp=2 ,0 
7379 6471 6473 m=35 lp=2 0 
7380 6473 525 m=35 lp=2 0 
7381 525 575 m=35 lp=2 0 
7382 1025 1075 m=42 lp=2 0 
7383 1525 1575 m=39 lp=2 0 
7384 2025 2075 m=39 lp=2 0 
7385 2525 2575 m=42 lp=2 0 
7386 3025 3075 m=36 lp=2 0 
7387 3525 3575 m=42 lp=2 0 
7388 4025 4075 m=39 lp=2 0 
7389 4525 4575 m=39 lp=2 0 
7390 5025 5075 m=42 lp=2 0 
7391 6480 6482 m=35 lp=2 0 
7392 6482 5525 m=35 lp=2 0 
7393 5525 5575 m=35 lp=2 0 
7394 6481 6483 m=34 lp=2 0 
7395 6483 6025 m=34 lp=2 0 
7396 60'25 6075 m=34 lp=2 0 
7397 6478 2 m=36 lp=2 0 
8 2 3025 m=36 lp=2 0 
7398 6470 6474 m=37 lp=2 0 
7399 6474 6473 m=37 lp=2 0 
7400 6472 6475 m=37 lp=2 0 
7401 6475 525 m=37 lp=2 0 
7402 25 6476 m=37 lp=2 0 
7403 6476 575 m=37 lp=2 0 
7405 6472 6474 m=37 lp=2 0 
7406 6474 6471 m=37 lp=2 0 
7407 25 6475 m=37 lp=2 0 
7408 6475 6473 m=37 lp=2 0 
7409 75 6476 m=37 lp=2 0 
7410 6476 525 m=37 lp=2 0 
7411 575 1025 m=38 lp=2 0 
7412 1075 1525 m=39 lp=2 0 
7413 1525 6477 m=40 lp=2 0 
7414 6477 2075 m=40 lp=2 0 
7415 1575 6477 m=40 lp=2 0 
7416 6477 2025 m=40 lp=2 0 
7417 2025 2575 m=39 lp=2 0 
7418 2525 3075 m=38 lp=2 0 
7419 3075 3525 m=38 lp=2 0 
7420 3575 4025 m=39 lp=2 0 
7421 4025 6479 m=40 lp=2 0 
7422 6479 4575 m=40 lp=2 0 
7423 4075 6479 m=40 lp=2 0 
7424 6479 4525 m=40 lp=2 0 
7425 4525 5075 m=39 lp=2 0 
7426 5025 5575 m=38 lp=2 0 
7427 5525 6486 m=37 lp=2 0 
7428 6486 6075 m=37 lp=2 0 
7429 5575 6486 m=37 lp=2 0 
7430 6486 6025 m=37 lp=2 0 
7431 6482 6485 m=37 lp=2 0 
7432 6485 6025 m=37 lp=2 0 
7433 5525 6485 m=37 lp=2 0 

G-103 



7434 6485 6483 m=37 lp=2,0 
7435 6480 6484 m=37 lp=2,0 
7436 6484 6483 m=37 lp=2,0 
7437 6482 6484 m=37 lp=2,0 
7438 6484 6481 m=37 lp=2,0 
C 
C Knee Braces 
2 2    2525 m=57 lp=2,0 
3 2    3525 m=57 lp=2,0 

6075 60 
5577 50 

loads 
C Dead 
75   6075 60 
575  5575 50 
525  5525 50 
25 
525 
3025 
5525 
6025 
75 
575 
75 
6075 
C Live 
75   6075 60 
575  5575 50 
C Roof Live 
75   6075 60 
575  5575 50 
C Wind I 
75   6075 60 
575  5575 50 
C Wind II 
75   6075 60 
575  5575 50 
C Wind III 
75 
575 
1075 
1575 
2075 
2575 5575 50 
6075 
25 
25   75   50 
1575 
4575 
6025 
6025 6075 50 
C Wind IV 
75 
575 
1075 
1575 
2075 
2575 5575 50 

00 
0 
0 

1=1 
1 = 1 
1=1 
1=1 
1=1 
1=1 
1=1 
1=1 

00 1=1 
0 1=1 

1=1 
1=1 

00 1=2 
0  1=2 
Load 
00 1=3 
0  1=3 

00 1=4 
0  1=4 

00 1=5 
0  1=5 

1=6 
1=6 
1=6 
1=6 
1=6 
1=6 
1=6 
1 = 6 
1 = 6 
1=6 
1=6 
1=6 
1=6 

0 

f=0,0 
f=0,0 
f=0,0 
f=0,0 
f=0,0 
f=0,0 
f=0,0 
f=0,0 
f=0,0 
f=0,0 
f=0,0 
f=0,0 

f=0,0 
f=0,0 

f = 0,0 
f=0,0 

f=0,0 
f=0,0 

f=0,0 
f=0,0 

f=o, 
f=o, 
f=0, 
f=0, 
f=0, 
f=0, 
f=o, 
f=o, 
f=o, 
f=o, 
f=o, 
f=0, 
f=0. 

-19 
-38 
-1.43 
-2.8 
-2.8 
-2.8 
-2.8 
-2.8 
-.53 
-1.06 
-15 
-15 

-17.1 
-34.1 

-24.1 
-48.1 

3.925 
7.85 

108 
216 

46.4 
92.8 
59.2 
25.6 

-9.6 
-4.8 

149,0 
82,0 
103,0 
111,0 
41,0 
10.5,0 

0 

1=7 
1=7 
1=7 
1=7 
1=7 
1=7 

f=0,0,153.6 
f=0,0,307.2 
f=0,0,275.2 
f=0,0,243.2 
f=0,0,225.6 
f=0,0,208 
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6075 1=7 f=0,0,104 
25 1=7 f=0,25.6,0 
25 75 50 1=7 f=0,21.6,0 
4575 1=7 f=0,18,0 
6025 1=7 f=0,220,0 
6025 6075 50 1=7 f=0,109,0 
C  P loads 
25       6025   500     1=8   f=0,0,-3 
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Truss T3 Hangars 44 and 45 Middle Knee Braces 
Stepped Wind Loading 

c 
C SAPSTL INPUT 
c 
CONTROL 
IX=0 IT=1 IL=2,3 ID=1,8 IU=E IP=0 R=.5,.5 
COMBO 
1 c=l,0,0,1,0,0,0,1 
2 c=l,0,0,0,l,0,0,l 
3 c=l,0,0,0,0,1,0,1 
4 c=l,0,0,0,0,0,1,1 

sections 
58 mn=s 

as=5, 
59 mn=s 

as=8, 
60 mn=s 

as=9. 
61 mn=s 

as=20 
62 mn=s 

as=3. 
63 mn=s 

as=8, 
64 mn=s 
65 mn=s 

as=15 

sh=g e=29000 
8.75 z=78.24 
sh=g e=29000 
10 z=65,112. 
sh=g e=29000 
29,9.9 z=93, 
sh=g e=29000 
.6,16 z=187 
sh=g e=29000 
1,1.9 z=30.3 
sh=g e=29000 
8 z=36.9,30. 
sh=wl4x82 e= 
sh=g e=29000 
8,16 z=169. 

fy=36 a=12.96 i=488,64.8 \ 
,25.2 t=4.92,14 :2L7x4x5/8 
fy=36 a=22.89 i=802,479 \ 

2 t=9.16,14 :2C12x30 
fy=36 a=14.7 i=597,288   \ 

58.4 t=12,14 :2C12x25 
fy=36 a=37.5 i=1110,367.5 \ 

3,83.2 t=14.52,14 :14-H-87,2P 
fy=36 a=4.8 i=195.2,12.52 \ 

3,6.72 t=6.38,1.62 :2L5x3x5/16 
fy=36 a=15.5 i=185,97.3   \ 

1 t=8,16.375 :2L8x8xl/2 
29000 fy=36 
fy=36 a=35.1 i=993,154  \ 

52.5 t=10.13,14 :14-H-78,2P 

frame 
7398 7403 
7405 7410 
7427 7438 
7350 
7361 
7362 
7373 7375 
7352 7354 
7357 7359 
7413 7416 
7421 7424 
7365 
7370 
2 3 1 

m=58 
m=58 
m=58 
m=59 
m=59 
m=60 
m=60 
m=61 
m=61 
m=62 
m=62 
m=65 
m=65 
m=63 
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Truss T3 Hangars 44 and 45       Retrofit: Middle Knee Braces 
Stepped Wind Loading 

CSI  /  SAP90  -  -  FINITE  ELEMENT  ANALYSIS  OF  STRUCTURES  PAGE   16 
SAP9 0_FILE:t3-44km/SAPSTL_FILE:asd.STL 

T3-44 All Conditions .5 Minimum Middle Knee Braces 

AISC SPECIFICATIONS, ASD 1989 
AXIAL LOAD & BIAXIAL MOMENT INTERACTION STRESS CHECK 

ELEM  SECTION  CHK  STRESS = AXL + B33 + B22  STATION COMBO  AISC SECTION 
ID TYPE TYPE RATIO LOCATION NO EQUATION    TYPE 

{in} 
2 G NON-COM 

(C) 1.358 .638 .000 .720 .00 3 (Hl-1 
(T) 1.496 1.111 .000 .385 .00 2 (H2-1 

3 G NON-COM 
(C) .677 .473 .000 .203 .00 1 (Hl-1 
(T) 1.722 1.217 .000 .504 .00 4 (H2-1 

8 W33X201 COMPACT 
(T) .620 .507 .000 .113 .00 4 (H2-1 

7351 W14X90 COMPACT 
(T) .686 .462 .000 .224 .00 4 (H2-1 

7352 G NON-COM 
(T) .690 .497 .000 .193 240.00 4 (H2-1 

7353 G NON-COM 
(T) .577 .407 .000 .171 .00 4 (H2-1 

7354 G NON-COM 
(T) .612 .377 .000 .235 .00 4 (H2-1 

7357 G NON-COM 
(T) .588 .361 .000 .227 240.00 4 (H2-1 

7358 G NON-COM 
(T) .554 .404 .000 .150 240.00 4 (H2-1 

7359 G NON-COM 
(T) .639 .478 .000 .161 .00 4 (H2-1 

7360 W14X90 COMPACT 
(T) .716 .538 .000 .178 .00 4 (H2-1 

7363 W14X74 COMPACT 
(T) 1.035 .706 .000 .330 .00 4 (H2-1 

7364 W14X74 COMPACT 
(C) .706 .482 .000 .225 240.00 2 (Hl-1 

7365 G NON-COM 
(C) 1.061 .590 .000 .472 .00 2 (Hl-1 

7366 W14X74 COMPACT 
(T) .626 .414 .000 .212 .00 4 (H2-1 

7369 W14X74 COMPACT 
(T) .635 .433 .000 .202 240.00 4 (H2-1 

7370 G NON-COM 
(C) 1.061 .590 .000 .472 240.00 2 (Hl-1) 

7371 W14X74 COMPACT 
(C) .706 .482 .000 .225 .00 2 (Hl-1) 

7372 W14X74 COMPACT 
(C) 1.509 .810 .000 .700 240.00 3 (Hl-1) 
(T) .571 .365 .000 .207 240.00 2 (H2-1) 

7373 G NON-COM 
(T) .520 .488 .000 .032 240.00 4 (H2-1) 

7376 W14X90 COMPACT 
(T) .726 .680 .000 .046 192.00 3 (H2-1) 

7380 W14X145 COMPACT 
(T) .809 .608 .000 ,201 192.00 4 (H2-1) 

7381 W14X145 COMPACT 
(T) .796 .684 .000 .112 200.00 4 (H2-1) 
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CSI /  SAP90  - 

T3-44 All Conditions 

AISC SPECIFICATIONS, 
AXIAL LOAD & BIAXIAL 

ELEM SECTION  CHK 
ID TYPE 

7382 W14X61 

7383 W14X43 

7384 W14X43 

7385 W14X61 

7386 W33X201 

7387 W14X61 

7388 W14X43 

7389 W14X43 

7390 W14X61 

7391 W14X145 

7392 W14X145 

7393 W14X145 

7394 W14X90 

7397 W33X201 

7398 G 

7399 G 

7400 G 

7401 G 

7405 G 

7406 G 

7407 G 

7408 G 

7411 W14X74 
7412 W14X43 

-  FINITE  ELEMENT  ANALYSIS  OF  STRUCTURES  PAGE   17 
SAP90_FILE:t3-44km/SAPSTL_FILE:asd.STL 

.5 Minimum Middle Knee Braces 

ASD 1989 
MOMENT INTERACTION STRESS CHECK 

STRESS = AXL + B33 + B22  STATION COMBO  AISC SECTION 

ifPE RATIO LOCATION 
{in} 

NO EQUATION TYPE 

COMPACT 

(T) 1 .214 .891 .000 .322 .00 4 (H2-1) 
COMPACT 

(T) .583 .515 .000 .068 .00 4 (H2-1) 
COMPACT 

(T) 1 .018 .742 .000 .275 .00 4 (H2-1) 
COMPACT 

(C) 
(T) 1 

.601 

.458 1 

.456 

.089 

.000 

.000 

.145 

.368 

200.00 
200.00 

3 
4 

(Hl-1) 
(H2-1) 

COMPACT 

(T) .530 .530 .000 .000 .00 2 (H2-1) 
COMPACT 

(C) 
(T) 1 

.510 

.444 1 

.399 

.078 

.000 

.000 

.111 

.366 

200.00 
200.00 

3 
4 

(Hl-1) 
(H2-1) 

COMPACT 

(T) .985 .710 .000 .275 .00 4 (H2-1) 
COMPACT 

(T) .505 .452 .000 .053 .00 2 (H2-1) 
COMPACT 

(C) 
(T) 

.621 

.935 
.445 
.691 

.000 

.000 
.176 
.244 

200.00 
200.00 

3 
2 

(Hl-1) 
(H2-1) 

COMPACT 

(T) .823 .803 .000 .020 192.00 4 (H2-1) 
COMPACT 

(T) .631 .522 .000 .109 192.00 2 (H2-1) 
COMPACT 

(T) .591 .509 .000 .082 200.00 2 (H2-1) 
COMPACT 

(C) .723 .708 .000 .015 .00 3 (Hl-1) 
NON-COM 

(C) 
(T) 

.524 

.904 

.332 

.766 

.000 

.000 
.193 
.139 

276.00 
276.00 

3 
4 

(Hl-1) 
(H2-1) 

NON-COM 

(T) .835 .780 .000 .055 153.67 3 (H2-1) 
NON-COM 

(T) .847 .783 .000 .064 153.67 3 (H2-1) 
NON-COM 

(T) .804 .736 .000 .067 153.67 4 (H2-1) 
NON-COM 

(T) .784 .739 .000 .04 5 .00 4 (H2-1) 
NON-COM 

(C) .994 .905 .000 .089 76.84 3 (Hl-1) 
NON-COM 

(C) 1 .084 .909 .000 .175 153.67 3 (Hl-1) 
NON-COM 

(C) 1 .048 .979 .000 .068 .00 3 (Hl-1) 
NON-COM 

(C) 1 .156 . 
fa 
fa 

.983 
> Fe 
> Fe 

.000 .173 153.67 3 (Hl-1) 
COMPACT 
NON-COM 
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CSI     /     SAP90      ■ 

T3-44 All  Conditions 

-  FINITE  ELEMENT  ANALYSIS  OF  STRUCTURES  PAGE   18 
SAP90_FILE:t3-44km/SAPSTL_FILE:asd.STL 

.5 Minimum Middle Knee Braces 

AISC SPECIFICATIONS, 
AXIAL LOAD & BIAXIAL 

ASD 1989 
MOMENT INTERACTION STRESS CHECK 

ELEM  SECTION  CHK  STRESS = AXL + B33 + B22  STATION COMBO  AISC SECTION 

ID TYPE TYPE RATIO LOCATION 
{in} 

NO EQUATION . TYPE 

7413 G NON-COM 
(C) .540 .516 .000 .024 .00 2 (Hl-1) 

7414 G NON-COM 
(C) .557 .512 .000 .045 156.20 2 (Hl-1) 

7415 G NON-COM 
(T) .938 .918 .000 .019 .00 4 (H2-1) 

7416 G NON-COM 
(T) .934 .916 .000 .019 156.20 4 (H2-1) 

7417 W14X43 fa > Fe NON-COM 
7418 W14X74 fa > Fe COMPACT 
7419 W14X74 fa > Fe COMPACT 
7420 W14X43 fa > Fe NON-COM 
7421 G NON-COM 

(T) 1.001 .984 .000 .017 .00 4 (H2-1) 
7422 G NON-COM 

(T) 1.002 .986 .000 .016 156.20 4 (H2-1) 
7423 G NON-COM 

(C) .746 .686 .000 .061 .00 4 (Hl-1) 
7424 G NON-COM 

(C) .725 .690 .000 .035 156.20 4 (Hl-1) 
7425 W14X43 fa > Fe NON-COM 
7426 W14X74 fa > Fe COMPACT 
7431 G NON-COM 

(T) .815 .738 .000 .077 153.67 4 (H2-1) 
7432 G NON-COM 

(T) .822 .741 .000 .081 .00 4 (H2-1) 
7433 G NON-COM 

(C) .957 .880 .000 .077 .00 3 (Hl-1) 
7434 G NON-COM 

(C) 1.041 .883 .000 .158 153.67 3 (Hl-1) 
7435 G NON-COM 

(T) .679 .610 .000 .069 153.67 4 (H2-1) 
7436 G NON-COM 

(T) .679 .612 .000 .067 153.67 4 (H2-1) 
7437 G NON-COM 

(C) .952 .860 .000 .092 38.42 3 (Hl-1) 
7438 G NON-COM 

(C) 1.035 .864 .000 .170 153.67 3 (Hl-1) 
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Truss T3 Hangars 43 and 47 Middle Knee Braces   Average Wind 

c SAP90 INPUT 

system 
L=8 
C 
C 
C 
joints 
2    x=1920 z=-108 y=1440 
25   x=1920 z=0 y=0 
6025 z=0 y=2880 
75   x=1920 z=200 y=0 
6075 x=1920 z=200 y=2880 
6470 x=1920 z=-384 y=0 

g=25,6025,500 

g=75,6075,500 

6471 x=1920 z=-384 y=240 
6472 x=1920 z=-192 y=0 
6473 x=1920 z=-192 y=240 
6474 x=1920 z=-288 y=120 
6475 x=1920 z=-96 y=120 
6476 x=1920 z=100 y=120 
6477 x=1920 z=100 y=840 
6478 x=1920 z=-384 y=1440 
6479 x=1920 z=100 y=2040 
6480 x=1920 z=-384 y=2640 
6481 x=1920 z=-384 y=2880 
6482 x=1920 z=-192 y=2640 
6483 x=1920 z=-192 y=2880 
6484 x=1920 z=-288 y=2760 
6485 x=1920 z=-96 y=2760 
6486 x=1920 z=100 y=2760 

restraints 
6470 r=l,1,1,0,0,0 
6471 r=l,1,1,0,0,0 
6478 r=l,1,1,0,0,0 
6480 r=l,1,1,0,0,0 
6481 r=l,1,1,0,0,0 
75 6075 500 r=l,0,0,0,0,0 
25 6025 500 r=l,0,0,0,0,0 

frame 
nm=57 nl=0 z=-l,0,0,0,0,0,0,0 
1 sh=wl8x76 
2 sh=218x6xl/2-3 
3 sh=216x6x3/8-3 
4 sh=213x3.5x5/16-3 
5 sh=213x3xl/4-3 
6 sh=216x3.5x5/16-3 
7 sh=213x3x5/16-3 
8 sh=2L3.5X2.5X5/16- 
9 sh=213x2.5xl/4-3 
10 sh=213x2x5/16-3 
11 sh=216x6xl/2-3 
12 sh=218x6xl/2-3 

w= .006333  E=2900 
w= .0038333 
w= .00248333 
w= .0011 
w= .00081667 
w= .0016333 
w= .00101667 
w= .001008333 
w= .00075 
w= .0008333 
w= .0030667 
w= .0038333 
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13 sh=214x3x5/16-3 w=.0012 
14 sh=216x4x3/8-3 w=.00205 
15 sh=215x3xl/4-3 w=.0011 
16 sh=215x3.5x5/16- 3 w=.00145 
17 sh=wl8x65 w=.00541667 
18 sh=w24x68 w=.005667 
19 sh=wl8x46 w=.0038333 
20 sh=wl8x65 w=.00541667 
21 sh=216x6x5/8-3 w=.0040333 
22 sh=213x2.5x1/4-3 w=.00075 
23 sh=w8xl8 w=.0015 
24 sh=wl2x22 w=.0018333 
25 sh=wl0x22 w=.0018333 
26 sh=wl4x30 w=.0025 
27 sh=w8x31 w=.00258333 
28 sh=wl2x26 w=.0021667 
29 sh=wl 0x1.2 w=.001 
30 sh=wl0x22 w=.0018333 
31 sh=14x3xl/4 w=.00048333 
32 sh=13.5x2.5x1/4 w=.000408333 
33 sh=215x3.5x3/8-3 w=.0017333 
34 sh=wl4x90 w=.0075 
35 sh=wl4xl45 w=.01208333 
36 sh=w33x201 w=.01675 
37 sh=217x4xl/2 w=.00298 
38 sh=wl4x74 w=.0061667 
39 sh=wl4x43 w=.00358333 
40 sh=215x3x5/16 w=.0013667 
41 a=14.7 j=200 i=597,288 as=9.29,9.9 e=29000 w = .005 
42 sh=wl4x61 w=.00508333 
43 sh=w6xl6 w=.001333 
44 sh=213x2.5xl/4-3 w=.00075 
45 sh=mcl2x31 w=. 00258333 
46 sh=mcl2x31 w=.00258333 
47 sh=mcl2x31 w=.00258333 
48 sh=216x3.5x3/8-3 w=.00195 
49 sh=215x3x5/16-3 w=.0013667 
50 sh=215x5x3/8 w=.00205 
51 sh=13x2.5x1/4 w=.000375 
52 sh=13x2xl/4 w=.000341667 
53 sh=wl4x30 w=.0025 
54 sh=215x3.5x5/16-3 w=.00145 
55 sh=wl4x34 w=.0028333 
56 sh=14x3x5/16 w=.0006 
57 sh=218x8xl/2 
C T3 elements 
7350   75  575 m=41 lp= =1,0 
7351  575 1075 m=34 lp= =1,0 
7352 1075 1575 m=34 lp= =1,0  g=l,1,500,500 
7354 2075 2575 m=34 lp= =1,0  g=6,1,500,500 
7361 5575 6075 m=41 lp= =1,0 
7362  25  525 m=41 lp= =1,0 
7363  525 1025 m=38 lp= =1,0  g=9,1,500,500 
7373 5525 6025 m=41 lp= =1,0 
7374 6472 6473 m=41 lp= =1,0 
9000 6470 6471 m=30 lp= =1,0 
9001 6480 6481 m=30 lp= =1,0 
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7375 6482 6483 m=41 lp=l. 0 
7376 6470 6472 m=34 lp=2. 0 
7377 6472 25 m=34 lp=2, 0 
7378 25 75 m=34 lp=2, 0 
7379 6471 6473 m=35 lp=2, 0 
7380 6473 525 m=35 lp=2, 0 

7381 525 575 m=35 lp=2, 0 
7382 1025 1075 m=42 lp=2, 0 

7383 1525 1575 m=39 lp=2, 0 
7384 2025 2075 m=39 lp=2, 0 
7385 2525 2575 m=4 2 lp=2, 0 
7386 3025 3075 m=36 lp=2, 0 
7387 3525 3575 m=42 lp=2, 0 
7388 4025 4075 m=39 lp=2, 0 
7389 4525 4575 m=39 lp=2, 0 
7390 5025 5075 m=42 lp=2, 0 

7391 6480 6482 m=35 lp=2, 0 
7392 6482 5525 m=35 lp=2, 0 
7393 5525 5575 m=35 lp=2, 0 
7394 6481 6483 m=34 lp=2, 0 
7395 6483 6025 m=34 lp=2, 0 
7396 6025 6075 m=34 lp=2, 0 
7397 6478 2 m=36 lp=2, 0 
8 2 3025 m=36 lp=2 0 
7398 6470 6474 m=37 lp=2 0 
7399 6474 6473 m=37 lp=2 0 
7400 6472 6475 m=37 lp=2 0 
7401 6475 525 m=37 lp=2 0 
7402 25 6476 m=37 lp=2 0 
7403 6476 575 m=37 lp=2 0 
7405 6472 6474 m=37 lp=2 0 
7406 6474 6471 m=37 lp=2 0 
7407 25 6475 m=37 lp=2 0 
7408 6475 6473 m=37 lp=2 0 
7409 75 6476 m=37 lp=2 0 
7410 6476 525 m=37 lp=2 0 
7411 575 1025 m=38 lp=2 0 
7412 1075 1525 m=39 lp=2 0 
7413 1525 6477 m=4 0 lp=2 0 
7414 6477 2075 m=4 0 lp=2 0 
7415 1575 6477 m=4 0 lp=2 0 
7416 6477 2025 m=4 0 lp=2 0 
7417 2025 2575 m=39 lp=2 0 
7418 2525 3075 m=38 lp=2 0 
7419 3075 3525 m=38 lp=2 0 
7420 3575 4025 m=39 lp=2 ,0 
7421 4025 6479 m=4 0 lp=2 0 
7422 6479 4575 m=40 lp=2 ,0 
7423 4075 6479 m=4 0 lp=2 ,0 
7424 6479 4525 m=4 0 lp=2 ,0 
7425 4525 5075 m=39 lp=2 ,0 
7426 5025 5575 m=38 lp=2 ,0 
7427 5525 6486 m=37 lp=2 ,0 
7428 6486 6075 m=37 lp=2 ,0 
7429 5575 6486 m=37 lp=2 ,0 
7430 6486 6025 m=37 lp=2 ,0 
7431 6482 6485 m=37 lp=2 ,0 
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7432 6485 6025 m=37 lp=2,0 
7433 5525 6485 m=37 lp=2,0 
7434 6485 6483 m=37 lp=2,0 
7435 6480 6484 m=37 lp=2,0 
7436 6484 6483 m=37 lp=2,0 
7437 6482 6484 m=37 lp=2,0 
7438 6484 
C 
C Knee Br< 

6481 m=37 lp=2,0 

aces 
2    2 2525 m=57 lp=3,0 
3    2 3525 m=57 lp=3,0 

loads 
C Dead 
25  6025 500 1=1 f=0,0,-27.35 
75  6075 6000 1=1 f=0,0,-19 
575  5575 500 1=1 f=0,0,-38 
525  5525 500 1=1 f=0,0,-4.6 
25 1=1 f=0,0,-2.8 
525 1=1 f=0,0,-2.8 
3025 1=1 f=0,0,-2.8 
5525 1=1 f=0,0,-2.8 
6025 1=1 f=0,0,-2.8 
75   6075 6000 1=1 f=0,0,-.53 
575  5577 500 1=1 f=0,0,-1.06 
75 1=1 f=0,0,-15 
6075 1=1 f=0,0,-15 
C Live 
75   6075 6000 1=2 f=0,0,-17.1 
575  5575 500 1=2 f=0,0,-34.1 
C Roof Live 
75   6075 6000 1=3 f=0,0,-24.1 
575  5575 500 1=3 f=0,0,-48.1 
C Wind I 
75   6075 6000 1=4 f=0,0,-3.7 
575  5575 500 1=4 f=0,0,-7.4 
C Wind II 
75   6075 6000 1=5 f=0,0,105 
575  5575 500 1=5 f=0,0,210 
C Wind Ii: 
75 1=6 f=0,0,8.1 
575  5575 500 1=6 f=0,0,16.2 
6075 
25 
25   75   50 
1575 
4575 
6025 
6025 6075 50 
C Wind IV 
75 
575  5575 500 
6075 
25 
25 50 75 
1575 4575 3000 
6025 

1=6 f=0,0,8.1 
1=6 f=0,148.5,0 
1=6 f=0,73.2,0 
1=6 f=0,110.6,0 
1=6 f=0,110.6,0 
1=6 f=0,20.5,0 
1=6 f=0,10.1,0 

1=7 f=0,0,71.1 
1=7 f=0,0,142.2 
1=7 f=0,0,71.1 
1=7 f=0,-25.6,0 
1=7 f=0,-12.7,0 
1=7 f=0,-18,0 
1=7 f=0,220,0 
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6025 6075 50   1=7 f=0,109,0 
C P loads 
25   6025 500  1=8 f=0,0,-6 
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Truss T3 Hangars 43 and 47 Middle Knee Braces 
Average Wind 

c 
C SAPSTL INPUT 
c 
CONTROL 
IX=0 IT=1 IL=2,3 ID=1,8 IU=E IP=0 R=.5,.5 
COMBO 
1 c=l,0,0,1,0,0,0,1 
2 c=l,0,0,0,1,0,0,1 
3 c=l,0,0,0,0,1,0,1 
4 c=l,0,0,0,0,0,1,1 

sections 
58 mn=s sh=g e=29000 fy=36 a=12.96 i=488,64.8 \ 

as=5,8.75 z=78.24,25.2 t=4.92,14 
59 mn=s sh=g e=29000 fy=36 a=22.89 i=802,479 \ 

as=8,10 z=65,112.2 t=9.16,14 
60 mn=s sh=g e=29000 fy=36 a=14.7 i=597,288  \ 

as=9.29,9.9 z=93,58.4- t=12,14 
61 mn=s sh=g e=29000 fy=36 a=37.5 i=1110,367.5 \ 

as=20.6,16 z=187.3,83.2 t=14.52,14 
62 mn=s sh=g e=29000 fy=36 a=4.8 i=195.2,12.52 \ 

as=3.1,1.9 z=30.33,6.72 t=6.38,1.62 
63 mn=s sh=g e=29000 fy=36 a=15.5 i=185,97.3   \ 

as=8,8 z=36.9,30.1 t=8,16.375 
64 mn=s sh=wl4x82 e=29000 fy=36 
65 mn=s sh=g e=29000 fy=36 a=35.1 i=993,154  \ 

. as=15.8,16 z=169,52.5 t=10.13,14 

2L7x4x5/8 

2C12x30 

2C12x25 

14-H-87,2P 

2L5x3x5/16 

2L8x8xl/2 

14-H-78,2P 

frame 
7398 7403 
7405 7410 
7427 7438 
7350 
7361 
7362 
7373 7375 
7352 7354 
7357 7359 
7413 7416 
7421 7424 
7365 
7370 
2 3 1 

m=58 
m=58 
m=58 
m=59 
m=59 
m=60 
m=60 
m=61 
m=61 
m=62 
m=62 
m=65 
m=65 
m=63 
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Truss T3 Hangars 43 and 47       Retrofit: Middle Knee Braces 
Average Wind Loading 

CSI  /  SAP90 -  FINITE  ELEMENT  ANALYSIS  OF  STRUCTURES  PAGE   16 
SAP9 0_FILE:t3- 4 7km/SAPSTL_FILE:asd.STL 

Truss T3 Hangars 43 and 47 Middle Knee Braces Avg. Wind 

AISC SPECIFICATIONS, ASD 1989 
AXIAL LOAD & BIAXIAL MOMENT INTERACTION STRESS CHECK 

ELEM  SECTION  CHK  STRESS = AXL + B33 + B22  STATION COMBO  AISC     SECTION 

ID  TYPE 

2  G 

TYPE   RATIO 

8 W33X201 

7363 W14X74 

7364 W14X74 

7365 G 

7369 W14X74 

7370 G 

7371 W14X74 

7372 W14X74 

7373 G 

7376 W14X90 

7379 W14X145 

7380 W14X145 

7382 W14X61 

7383 W14X43 

7384 W14X43 

7385 W14X61 

7387 W14X61 

7388 W14X43 

7389 W14X43 

(C) 
(T) 

(C) 
(T) 

(C) 

(C) 

(C) 

(C) 

(C) 

(C) 

(C) 

(C) 

(T) 

(T) 

(C) 

(C) 

(C) 
(T) 

(T) 

(C) 
(T) 

(C) 
(T) 

(C) 
(T) 

(C) 
(T) 

(T) 

1.099 1.031 
.897  .854 

1.099 1.031 
.897  .854 

.500 .298 

.572 .321 

.527 .366 

.766 .457 

.567 .391 

.069 

.043 

.069 

.043 

.000 

.000 

.000 

.000 

LOCATION 
{in} 

.00 

.00 

.000      .202 

.766 

.527 

1.599 

.568 

.583 

.457 

.366 

.844 

.453 

.571 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

1.108      .996      .000 

.755      .570 

.533 

.816 
.388 
.617 

.000 

.000 

.000 

.251 

.162 

.309 

.176 

.309 

.162 

.755 

.115 

.012 

.112 

.185 

.145 

.199 

,509      .463      .000      .046 

.587 

.858 

.967 
1.174 

.967 
1.174 

.587 

.858 

.509 

.427 

.664 

.674 

.904 

.674 

.904 

.427 

.664 

.463 

.000 

.000 

.000 

.000 

.160 

.195 

.293 

.270 

.000      .293 

.000      .270 

.000      .160 

.000      .195 

.000      .046 

G-116 

.00 

.00 

.00 

.00 

240.00 

.00 

.00 

240.00 

.00 

240.00 

240.00 

.00 

.00 

192.00 

200.00 
200.00 

.00 

200.00 
.00 

200.00 
200.00 

200.00 
200.00 

200.00 
.00 

.00 

NO  EQUATION    TYPE 

NON-COM 
1 (Hl-1 
2 (H2-1 

1 
2 

3 

1 

2 

2 

3 

2 

2 

3 

4 

3 

3 

3 

1 
2 

(Hl-1 
(H2-1 

(Hl-1 

(Hl-1 

(Hl-1 

(Hl-1 

(Hl-1 

(Hl-1 

(Hl-1 

(Hl-1 

(H2-1 

(H2-1 

(Hl-1 

(Hl-1 

(Hl-1 
(H2-1 

2  (H2-1 

(Hl-1 
(H2-1 

1 (Hl-1 
2 (H2-1 

1 
2 

1 
2 

(Hl-1 
(H2-1 

(Hl-1 
(H2-1 

NON-COM 

NON-COM 

COMPACT 

COMPACT 

NON-COM 

COMPACT 

NON-COM 

COMPACT 

COMPACT 

NON-COM 

COMPACT 

COMPACT 

COMPACT 

COMPACT 

COMPACT 

NON-COM 

COMPACT 

COMPACT 

NON-COM 

COMPACT 
2  (H2-i; 



CSI  /  SAP90  -  -  FINITE  ELEMENT  ANALYSIS  OF  STRUCTURES  PAGE   17 
SAP90_FILE:t3-47km/SAPSTL_FILE:asd.STL 

Truss T3 Hangars 43 and 47 Middle Knee Braces Avg. Wind 

AISC SPECIFICATIONS, ASD 1989 
AXIAL LOAD & BIAXIAL MOMENT INTERACTION STRESS CHECK 

ELEM  SECTION  CHK  STRESS = AXL + B33 + B22  STATION COMBO  AISC     SECTION 
ID TYPE TYPE RATIO LOCATION NO EQUATION    TYPE 

{in} 
7390 W14X61 COMPACT 

(C) .533 .388 .000 .145 200.00 1 (Hl-1) 
(T) .816 .617 .000 .199 200.00 2 (H2-1) 

7392 W14X145 COMPACT 
(C) .617 .526 .000 .091 192.00 1 (Hl-1) 

7394 W14X90 COMPACT 
(C) 1.007 .888 .000 .119 192.00 3 (Hl-1) 

7395 W14X90 COMPACT 
(C) .521 .375 .000 .146 192.00 3 (Hl-1) 

7397 W33X201 NON-COM 
(C) .683 .433 .000 .250 276.00 3 (Hl-1) 
(T) .579 .579 .000 .000 276.00 2 (H2-1) 

7398 G NON-COM 
(T) .753 .690 .000 .063 153.67 3 (H2-1) 

7399 G NON-COM 
(T) .759 .693 .000 .067 .00 3 (H2-1) 

7400 G NON-COM 
(T) .644 .615 .000 .030 153.67 3 (H2-1) 

7401 G NON-COM 
(T) .648 .617 .000 .031 153.67 3 (H2-1) 

7405 G NON-COM 
(C) .955 .887 .000 .068 76.84 3 (Hl-1) 

7406 G NON-COM 
(C) 1.091 .891 .000 .200 153.67 3 (Hl-1) 

7407 G NON-COM 
(C) 1.034 .962 .000 .072 .00 3 (Hl-1) 

7408 G NON-COM 
(C) 1.117 .965 .000 .151 153.67 3 (Hl-1) 

7411 W14X74 fa > Fe COMPACT 
7412 W14X43 fa > Fe NON-COM 
7415 G NON-COM 

(C) .770 .752 .000 .018 .00 3 (Hl-1) 
(T) .652 .636 .000 .017 .00 2 (H2-1) 

7416 G NON-COM 
(C) .774 .757 .000 .016 78.10 3 (Hl-1) 
(T) .646 .633 .000 .014 156.20 2 (H2-1) 

7417 W14X43 fa > Fe NON-COM 
7418 W14X74 fa > Fe COMPACT 
7419 W14X74 fa > Fe COMPACT 
7420 W14X43 fa > Fe NON-COM 
7421 G NON-COM 

(C) .572 .561 .000 .011 78.10 1 (Hl-1) 
(T) .646 .633 .000 .014 .00 2 (H2-1) 

7422 G NON-COM 
(C) .569 .555 .000 .014 .00 1 (Hl-1) 
(T) .652 .636 .000 .017 156.20 2 (H2-1) 

7425 W14X43 fa > Fe NON-COM 
7426 W14X74 fa > Fe COMPACT 
7431 G NON-COM 

(T) .678 ,618 .000 .060 153.67 4 (H2-1) 
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CSI  /  SAP90  -  -  FINITE  ELEMENT  ANALYSIS  OF  STRUCTURES  PAGE   18 
SAP9 0_FILE:t3-4 7km/SAPSTL_FILE:asd.STL 

Truss T3 Hangars 43 and 47 Middle Knee Braces Avg. Wind 

AISC SPECIFICATIONS, ASD 1989 
AXIAL LOAD & BIAXIAL MOMENT INTERACTION STRESS CHECK 

ELEM  SECTION  CHK  STRESS = AXL + B33 + B22  STATION COMBO  AISC     SECTION 
ID  TYPE    TYPE   RATIO LOCATION    NO  EQUATION    TYPE 

{in} 

7432 G 

7433 G 

7434 G 

7435 G 

7436 G 

7437 G 

7438 G 

(T) .696 .621 .000 .075 .00 4 (H2-1) 

(C) .941 .859 .000 .082 .00 3 (Hl-1) 

(C) .976 .862 .000 .113 153.67 3 (Hl-1) 

(T) .560 .524 .000 .036 153.67 3 (H2-1) 

(T) .601 .527 .000 .075 .00 3 (H2-1) 

(C) .900 .829 .000 .070 38.42 3 (Hl-1) 

(C) 1.010 .834 .000 .177 153.67 3 (Hl-1) 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 

NON-COM 
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Truss T3 Hangars 43 and 47 Middle Knee Braces 
Stepped Wind Loading 

c SAP90  INPUT 

system 
L=8 
C 
C 
C 
joints 

=-108 y=1440 
=0 y=0 
=0 y=2880 
=200    y=0 
=200    y=2880 
=-384  y=0 
=-384  y=240 
=-192  y=0 
=-192  y=240 
=-288 y=120 
=-96    y=120 
=100    y=120 
=100    y=840 
=-384  y=1440 
=100    y=2040 
=-384  y=2640 
=-384  y=2880 
=-192  y=2640 
=-192  y=2880 
=-288  y=2760 
=-96     y=2760 
=100    y=2760 

restraints 
6470 r=l,1,1,0,0,0 
6471 r=l,1,1,0,0,0 
6478 r=l,1,1,0,0,0 
6480 r=l,1,1,0,0,0 
6481 r=l,1,1,0,0,0 
75 6075 500 r=l,0,0,0,0,0 
25 6025 500 r=l,0,0,0,0,0 

2 x=1920 z 
25 x=1920 z 
6025 z 
75 x=1920 z 
6075 x=1920 z 
6470 x=1920 z 
6471 x=1920 z 
6472 x=1920 z 
6473 x=1920 z 
6474 x=1920 z 
6475 x=1920 z 
6476 x=1920 z 
6477 x=1920 z 
6478 x=1920 z 
6479 x=1920 z 
6480 x=1920 z- 
6481 x=1920 z- 
6482 x=1920 z= 
6483 x=1920 z= 
6484 x=1920 z= 
6485 x=1920 z= 
6486 x=1920 z= 

g=25,6025,500 

g=75,6075,500 

frame 
nm=57 nl=0 z=-l,0,0,0,0,0,0,0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

sh= 
sh= 
sh= 
sh= 
sh= 
sh= 
sh= 
sh= 
sh= 

10 sh= 
11 sh= 

wl8x76 w= 
218x6x1/2-3 w= 
216x6x3/8-3 w= 
213x3.5x5/16-3 w= 
213x3x1/4-3 w= 
216x3.5x5/16-3 w= 
213x3x5/16-3 w= 
2L3.5X2.5X5/16-3 w= 
213x2.5x1/4-3 w= 
213x2x5/16-3 w= 
216x6x1/2-3 w= 

.006333  E=29000 

.0038333 

.00248333 

.0011 

.00081667 

.0016333 

.00101667 

.001008333 

.00075 

.0008333 

.0030667 
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12 sh=218x6xl/2-3      w=.0038333 
13 sh=214x3x5/16-3     w=.0012 
14 sh=216x4x3/8-3      w=.00205 
15 sh=215x3xl/4-3      w=.0011 
16 sh=215x3.5x5/16-3 • w=.00145 
17 sh=wl8x65 w=.00541667 
18 sh=w24x68 w=.005667 
19 sh=wl8x46 w=.0038333 
20 sh=wl8x65 w=.00541667 
21 sh=216x6x5/8-3      w=.0040333 
22 sh=213x2.5xl/4-3    w=.00075 
23 sh=w8xl8 w=.0015 
24 sh=wl2x22 w=.0018333 
25 sh=wl0x22 w=.0018333 
26 sh=wl4x30 w=.0025 
27 sh=w8x31 w=.00258333 
28 sh=wl2x26 w=,0021667 
29 sh=wl0xl2 w=.001 
30 sh=wl0x22 w=,0018333 
31 sh=14x3xl/4 w=.00048333 
32 sh=13.5x2.5x1/4     w=.000408333 
33 sh=215x3.5x3/8-3    w=.0017333 
34 sh=wl4x90 w=.0075 
35 sh=wl4xl45 w=,01208333 
36 sh=w33x201 w=.01675 
37 sh=217x4xl/2        w=.00298 
38 sh=wl4x74 w=.0061667 
39 sh=wl4x43 w=.00358333 
40 sh=215x3x5/16       w=.0013667 
41 sh=sl2x50 w=.0041667 
42 sh=wl4x61 w=.00508333 
43 sh=w6xl6 w=.001333 
44 sh=213x2.5x1/4-3    w=.00075 
45 sh=mcl2x31 w=.00258333 
46 sh=mcl2x31 w=.00258333 
47 sh=mcl2x31 w=.00258333 
48 sh=216x3.5x3/8-3    w=.00195 
49 sh=215x3x5/16-3     w=.0013667 
50 sh=215x5x3/8        w=.00205 
51 sh=13x2.5x1/4       w=.000375 
52 sh=13x2xl/4 w=.000341667 
53 sh=wl4x30 w=.0025 
54 sh=215x3.5x5/16-3   w=.00145 
55 sh=wl4x34 w=.0028333 
56 sh=14x3x5/16        w=.0006 
57 sh=218x8xl/2 
C T3 elements 
7350 75  575 m=41 lp=l,0 
7351 575 1075 m=34 .lp=l,0 
7352 1075 1575 m=34 lp=l,0  g=l,1,500,500 
7354 2075 2575 m=34 lp=l,0  g=6,1,500,500 
7361 5575 6075 m=41 lp=l,0 
7362 25  525 m=41 lp=l,0 
7363 525 1025 m=38 lp=l,0  g=9,1,500,500 
7373 5525 6025 m=41 lp=l,0 
7374 6472 6473 m=41 lp=l,0 
7375 6482 6483 m=41 lp=l,0 
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7376 6470 6472 m=34 lp=2,0 
7377 6472   25 m=34 lp=2,0 
7378 25   75 m=34 lp=2,0 
7379 6471 6473 m=35 lp=2,0 
7380 6473  525 m=35 lp=2,0 
7381 525  575 m=35 lp=2,0 
7382 1025 1075 m=42 lp=2,0 
7383 1525 1575 m=39 lp=2,0 
7384 2025 2075 m=39 lp=2,0 
7385 2525 2575 m=42 lp=2,0 
7386 3025 3075 m=36 lp=2,0 
7387 3525 3575 m=42 lp=2,0 
7388 4025 4075 m=39 lp=2,0 
7389 4525 4575 m=39 lp=2,0 
7390 5025 5075 m=42 lp=2,0 
7391 6480 6482 m=35 lp=2,0 
7392 6482 5525 m=35 lp=2,0 
7393 5525 5575 m=35 lp=2,0 
7394 6481 6483 m=34 lp=2,0 
7"395 6483 6025 m=34 lp=2,0 
7396 6025 6075 m=34 lp=2,0 
7397 6478    2 m=36 lp=2,0 
8      2 3025 m=36 lp=2,0 
7398 6470 6474 m=37 lp=2,0 
7399 6474 6473 m=37 lp=2,0 
7400 6472 6475 m=37 lp=2,0 
7401 6475  525 m=37 lp=2,0 
7402 25 6476 m=37 lp=2,0 
7403 6476  575 m=37 lp=2,0 
7405 6472 6474 m=37 lp=2,0 
7406 6474 6471 m=37 lp=2,0 
7407 25 6475 m=37 lp=2,0 
7408 6475 6473 m=37 lp=2,0 
7409 75 6476 m=37 lp=2,0 
7410 6476  525 m=37 lp=2,0 
7411 575 1025 m=38 lp=2,0 
7412 1075 1525 m=39 lp=2,0 
7413 1525 6477 m=40 lp=2,0 
7414 6477 2075 m=40 lp=2,0 
7415 1575 6477 m=40 lp=2,0 
7416 6477 2025 m=40 lp=2,0 
7417 2025 2575 m=39 lp=2,0 
7418 2525 3075 m=38 lp=2,0 
7419 3075 3525 m=38 lp=2,0 
7420 3575 4025 m=39 lp=2,0 
7421 4025 6479 m=40 lp=2,0 
7422 6479 4575 m=40 lp=2,0 
7423 4075 6479 m=40 lp=2,0 
7424 6479 4525 m=40 lp=2,0 
7425 4525 5075 m=39 lp=2,0 
7426 5025 5575 m=38 lp=2,0 
7427 5525 6486 m=37 lp=2,0 
7428 6486 6075 m=37 lp=2,0 
7429 5575 6486 m=37 lp=2,0 
7430 6486 6025 m=37 lp=2,0 
7431 6482 6485 m=37 lp=2,0 
7432 6485 6025 m=37 lp=2,0 
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7433 5525 6485 m=37 lp=2,0 
7434 6485 6483 m=37 lp=2,0 
7435 6480 6484 m=37 lp=2,0 
7436 6484 6483 m=37 lp=2,0 
7437 6482 6484 m=37 lp=2,0 
7438 6484 6481 m=37 lp=2,0 
C 
C Knee Braces 
2 2    2525 m=57 lp=2,0 
3 2    3525 m=57 lp=2,0 

loads 
C Dead 
75   6075 6000 1=1 f=0,0,-19 
575  5575 500 1=1 f=0,0, -38 
525  5525 500 1=1 f=0,0,-4.6 
25 1=1 f=0,0,-2.8 
525 1=1 f=0,0,-2.8 
3025 1=1 f=0,0,-2.8 
5525 1=1 f=0,0, -2.8 
6025 1=1 f=0,0,-2.8 
75   6075 6000 1=1 f=0,0,-.53 
575  5577 500 1=1 f=0,0,-1.06 
75 1=1 f=0,0, -15 
6075 1=1 f=0,0, -15 
C Live 
75   6075 6000 1=2 f=0,0,-17.1 
575  5575 500 1=2 f=0,0,-34.1 
C Roof Live 
75   6075 6000 1=3 f=0,0,-24.1 
575  5575 500 1=3 f=0,0,-48.1 
C Wind I 
75   6075 6000 1=4 f=0,0,3.925 
575  5575 500 1=4 f=0,0,7.85 
C Wind II 
75   6075 6000 1=5 f=0,0,108 
575  5575 500 1=5 f=0,0,216 
C Wind III 
75 1=6 f=0,0,46.4 
575 1=6 f=0,0,92.8 
1075 1=6 f=0,0,59.2 
1575 1=6 f=0,0,25.6 
2075 1=6 f=0,0,8 
2575 5575 500 1=6 f=0,0,-9.6 
6075 1=6 f=0,0,-4.8 
25 1=6 f=0,149,0 
25   75   50 1=6 f=0,82,0 
1575 1=6 f=0,103,0 
4575 1=6 f=0,111,0 
6025 1=6 f=0,41,0 
6025 6075 50 1=6 f=0,10.5,0 
C Wind IV 
75 1=7 f=0,0,153.6 
575 1=7 f=0,0,307.2 
1075 1=7 f=0,0,275.2 
1575 1=7 f=0,0,243.2 
2075 1=7 f=0,0,225.6 
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2575  5575  500     1=7   f=0,0,208 
6075 1=7 f=0,0,104 
25 1=7 f=0,25.6,0 
25 75 50 1=7 f=0,21.6,0 
4575 1=7 f=0,18,0 
6025 1=7 f=0,220,0 
6025 6075 50 1=7 f=0,109,0 
C P loads 
25 6025 500 1=8 f=0,0,-3 
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Truss T3 Hangars 43 and 47 Middle Knee Braces 
Stepped Wind Loading 

c 
C SAPSTL INPUT 
C 
CONTROL 
IX=0 IT=1 IL=2,3 ID=1,8 IU=E IP=0 R=.5,.5 
COMBO 
1 c=l,0,0,l,0,0,0,l 
2 c=l,0,0,0,1,0,0,1 
3 c=l,0,0,0,0,1,0,1 
4 c=l,0,0,0,0,0,1,1 

sections 
58 mn=s sh=g e=29000 fy=36 a=12.96 i=488,64.8 \ 

as=5,8.75 z=78.24,25.2 t=4.92,14 
59 mn=s sh=g e=29000 fy=36 a=22.89 i=802,479 \ 

as=8,10 z=65,112.2 t=9.16,14 
60 mn=s sh=g e=29000 fy=36 a=14.7 1=597,288   \ 

as=9.29,9.9 z=93,58.4 t=12,14 
61 mn=s sh=g e=29000 fy=36 a=37.5 i=1110,367.5 \ 

as=20.6,16 z=187.3,83.2 t=14.52,14 
62 mn=s sh=g e=29000 fy=36 a=4.8 i=195.2,12.52 \ 

as=3.1,1.9 z=30.33,6.72 t=6.38,1.62 
63 mn=s sh=g e=29000 fy=36 a=15.5 i=185,97.3   \ 

as=8,8 z=36.9,30.1 t=8,16.375 
64 mn=s sh=wl4x82 e=29000 fy=36 
65 mn=s sh=g e=29000 fy=36 a=35.1 i=993,154  \ 

as=15.8,16 z=169,52.5 t=10.13,14 

:2L7x4x5/8 

:2C12x30 

:2C12x25 

:14-H-87,2P 

:2L5x3x5/16 

:2L8x8xl/2 

:14-H-78,2P 

frame 
7398 7403 
7405 7410 
7427 7438 
7350 
7361 
7362 
7373 7375 
7352 7354 
7357 7359 
7413 7416 
7421 7424 
7365 
7370 
2 3 1 

m=58 
m=5 8 
m=58 
m=59 
m=59 
m=60 
m=60 
m=61 
m=61 
m=62 
m=62 
m=65 
m=65 
m=63 
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Truss T3 Hangars 43 and 47       Retrofit: Middle Knee Braces 
Stepped Wind Loading 

CSI  /  SAP90  -  -  FINITE  ELEMENT  ANALYSIS  OF  STRUCTURES  PAGE   16 
SAP9 0_FILE:t3-4 7km/SAPSTL_FILE:asd.STL . 

T3-47 All Conditions .5 Minimum Middle Knee Braces 

AISC SPECIFICATIONS, ASD 1989 
AXIAL LOAD & BIAXIAL MOMENT INTERACTION STRESS CHECK 

ELEM  SECTION  CHK  STRESS 
ID  TYPE    TYPE   RATIO 

AXL + B33 + B22  STATION COMBO  AISC     SECTION 
LOCATION    NO  EQUATION    TYPE 

{in} 
2 G NON-COM 

(C) 1.476 .675 .000 .801 .00 3 (Hl-1) 
(T) 1.467 1.090 .000 .377 .00 2 (H2-1) 

3 G NON-COM 
(C) .739 .510 .000 .230 .00 1 (Hl-1) 
(T) 1.694 1.197 .000 .497 .00 4 (H2-1) 

8 W33X201 COMPACT 
(T) .610 .497 .000 .113 .00 4 (H2-1) 

7351 W14X90 COMPACT 
(T) .676 .455 .000 .221 .00 4 (H2-1) 

7352 G NON-COM 
(T) .681 .489 .000 .191 240.00 4 (H2-1) 

7353 G NON-COM 
(T) .569 .400 .000 .169 .00 4 (H2-1) 

7354 G NON-COM 
(T) .603 .371 .000 .232 .00 4 (H2-1) 

7357 G NON-COM 
(T) .580 .355 .000 .224 240.00 4 (H2-1) 

7358 G NON-COM 
(T) .546 .397 .000 .148 240.00 4 (H2-1) 

7359 G NON-COM 
(T) .630 .471 .000 .159 .00 4 (H2-1) 

7360 W14X90 COMPACT 
(T) .707 .532 .000 .175 .00 4 (H2-1) 

7363 W14X74 COMPACT 
(T) 1.024 .699 .000 .325 .00 4 (H2-1) 

7364 W14X74 COMPACT 
(C) .692 .473 .000 .219 240.00 2 (Hl-1) 

7365 G NON-COM 
(C) 1.035 .579 .000 .455 .00 2 (Hl-1) 

7366 W14X74 COMPACT 
(T) .618 .409 .000 .210 .00 4 (H2-1) 

7369 W14X74 COMPACT 
(T) .628 .428 .000 .199 240.00 4 (H2-1) 

7370 G NON-COM 
(C) 1.035 .579 .000 .455 240.00 2 (Hl-1) 

7371 W14X74 COMPACT 
(C) .692 .473 .000 .219 .00 2 (Hl-1) 

7372 W14X74 COMPACT 
(C) 1.556 .821 .000 .735 240.00 3 (Hl-1) 
(T) .560 .358 .000 .202 240.00 2 (H2-1) 

7373 G NON-COM 
(T) .517 .485 .000 .032 240.00 4 '(H2-1) 

7376 W14X90 COMPACT 
(T) .728 .681 .000 .047 192.00 3 (H2-1) 

7380 W14X145 COMPACT 
(T) .797 .598 .000 .199 192.00 4 (H2-1) 

7381 W14X145 COMPACT 
(T) .788 .678 .000 .110 200.00 4 (H2-1) 
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C S I /  SAP 9 0 -  FINITE  ELEMENT  ANALYSIS  OF STRUCTURES PAGE   17 

SAP9 0_ FILE:t3-47km/SAPSTL_FILE:asd.STL 

T3-47 All Condi tions .5 Minimum Middle Knee Braces 

AISC SPECIFICATIONS, ASD 1989 
AXIAL LOAD & BIAXIAL MOMENT INTERACTION STRESS CHECK 

ELEM SECTION CHK STRESS = AXL + B33 + B22 STATION COMBO AISC SECTION 

ID TYPE TYPE RATIO LOCATION NO EQUATION    TYPE 
{in} 

7382 W14X61 COMPACT 

(T) 1.205 .887 .000 .319 200.00 4 (H2-1) 

7383 W14X43 COMPACT 

(T) .585 .518 .000 .068 .00 4 (H2-1) 

7384 W14X43 COMPACT 

(T) 1.011 .740 .000 .271 .00 4 (H2-1) 

7385 W14X61 COMPACT 

(C) .629 .473 .000 .156 200.00 3 (Hl-1) 

(T) 1.440 1 .078 .000 .363 200.00 4 (H2-1) 

7386 W33X201 COMPACT 

(T) .523 .523 .000 .000 .00 2 CH2-1) 

7387 W14X61 COMPACT 

(C) .536 .416 .000 .120 200.00 3 (Hl-1) 

(T) 1.427 1 .066 .000 .360 .200.00 4 (H2-1) 

7388 W14X43 COMPACT 

(T) .978 .707 .000 .271 .00 4 (H2-1) 

7389 W14X43 COMPACT 

(T) .507 .455 .000 .052 .00 2 (H2-1) 

7390 W14X61 COMPACT 

(C) .634 .452 .000 .183 200.00 3 (Hl-1 

(T) .926 .687 .000 .240 200.00 2 (H2-1 

7391 W14X145 COMPACT 

(T) .815 .794 .000 .020 192.00 4 (H2-1 

7392 W14X145 COMPACT 

(T) .619 .512 .000 .107 192.00 2 (H2-1 

7393 W14X145 COMPACT 

(T) .583 .503 .000 .081 200.00 2 (H2-1 

7394 W14X90 COMPACT 

(C) .722 .707 .000 .015 .00 3 (Hl-1 

7397 W33X201 NON-COM 

(C) .547 .352 .000 .196 276.00 3 (Hl-1 

(T) .890 .751 .000 .139 276.00 4 (H2-1 

7398 G NON-COM 

(T) .832 .777 .000 .055 153.67 3 (H2-1 

7399 G NON-COM 

(T) .842 .779 .000 .063 153.67 3 (H2-1 

7400 G NON-COM 

(T) .799 .732 .000 .067 153.67 4 (H2-1 

7401 G NON-COM 

(T) .780 .735 .000 .045 .00 4 (H2-1 

7405 G NON-COM 

(C) .991 .902 .000 .089 76.84 3 (Hl-1 

7406 G NON-COM 

(C) 1.082 .906 .000 .175 153.67 3 (Hl-1 

7407 G NON-COM 

(C) 1.046 .978 .000 .068 .00 3 (Hl-1 

7408 G NON-COM 

(C) 1.155 .982 .000 .173 153.67 3 (Hl-1 

7411 W14X74 fa > Fe COMPACT 

7412 W14X43 fa > Fe NON-COM 
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.5 Minimum Middle Knee Braces 

AISC SPECIFICATIONS, 
AXIAL LOAD & BIAXIAL 

ASD 1989 
MOMENT INTERACTION STRESS CHECK 

ELEM  SECTION  CHK  STRESS = AXL + B33 + B22  STATION COMBO  AISC SECTION 
ID TYPE TYPE RATIO LOCATION 

{in} 
NO EQUATION TYPE 

7413 G NON-COM 
(C) .523 .499 .000 .023 .00 2 (Hl-1) 

7414 G NON-COM 
(C) .539 .495 .000 .043 156.20 2 (Hl-1) 

7415 G NON-COM 
(T) .927 .908 .000 .019 .00 4 (H2-1) 

7416 G NON-COM 
(T) .924 .905 .000 .018 156.20 4 (H2-1) 

7417 W14X43 fa > Fe NON-COM 
7418 W14X74 fa > Fe COMPACT 
7419 W14X74 fa > Fe COMPACT 
7420 W14X43 fa > Fe NON-COM 
7421 G NON-COM 

(T) .991 .973 .000 .017 .00 4 (H2-1) 
7422 G NON-COM 

(T) .991 .976 .000 .015 156.20 4 (H2-1) 
7423 G NON-COM 

(C) .727 .669 .000 .058 .00 4 (Hl-1) 
7424 G NON-COM 

(C) .707 .674 .000 .034 156.20 4 (Hl-1) 
7425 W14X43 fa > Fe NON-COM 
7426 W14X74 fa > Fe COMPACT 
7431 G NON-COM 

(T) .816 .739 .000 .076 153.67 4 (H2-1) 
7432 G NON-COM 

(T) .823 .742 .000 .080 .00 4 (H2-1) 
7433 G NON-COM 

(C) .963 .885 .000 .078 .00 3 (Hl-1) 
7434 G NON-COM 

(C) 1.048 .889 .000 .160 153.67 3 (Hl-1) 
7435 G NON-COM 

(T) .680 .612 .000 .068 153.67 4 (H2-1) 
7436 G NON-COM 

(T) .681 .614 .000 .067 153.67 4 (H2-1) 
7437 G NON-COM 

(C) .958 .865 .000 .093 38.42 3 (Hl-1) 
7438 G NON-COM 

(C) 1.040 .869 .000 .171 153.67 3 (Hl-1) 
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